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(Below) This forged brass part 
was originally mode from a 
casting and atube, silver sold- 
ered, as indicated in the 
drawing. Forgings can save 
a lot of money! 


Photos of forgings shown 
are approximately 3 times 
larger than actual size. 


The two brass parts shown here were originally built up 
out of separate pieces, silver soldered together. That was 
the difficult and expensive way. Then the manufacturer 
and Revere worked together to see if forgings could not 
be used. Designs and dies were worked out, and for a 
number of years Revere has kept a steady flow of these 
parts going to the customer. He reports that the forgings 
not only save money, but are superior: stronger, more 
dense, with a better finish, and machining is faster and 
easier. 

If you have sub-assemblies made of several parts, look 
into forgings. They may offer important economies. 
Revere makes forgings in copper and its alloys, and alu- 
minum alloys. See the nearest Revere Sales Office. 


(Above) Brass part as now forged in one 
piece. Drawing shows how it was originally 
made in three pieces, two made of tube 
and the other from sheet, silver soldered. 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, I/l.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities,, Distributors Everywhere. 


SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 
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Iypes of superchargers, operating characteristics, advantages and limitations; effect on 
power, torque, velocity, acceleration and fuel consumption; supercharger design requirements 
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New Water-sealed Jae 


for Communication, Audio and 
Other Electronic Applications 


This new Mallory Jack effectively seals out water 
and moisture ...lets your customers keep the de- 
pendable performance they bought, even when your 
equipment is operated out in the open . . . in all kinds 
of weather. 


L FURNISHED 
WITH. JACK 





You can see how it is done in the cross section. A 
Neoprene “O” ring seal is tightly compressed around 
the shoulder of the bushing and against the inside 
portion of the panel board. Water can’t possibly reach 
the jack opening and penetrate through to the inside 
of the chassis. 










What’s more, it is impossible to twist the jack and 
break the seal after it is mounted on the panel. A | 
"Single D" flatted bushing on the jack fits a corre- 
sponding "Single D" hole in the panel. 









fvailable Types: 
WS-lA—a two-circuit jack with terminals for 
one circuit and ground 


WS-A2B—a three-circuit jack with terminals 
for two circuits and ground 








Both types conform to Specification JAN-J 


Exhaustive testing has shown that the new Mallory 
641, Amendment No. 1. é 


Jack will withstand a 6 foot head of water for 24 hours. 





















Other Characteristics: o © rn i 
Interested? Then let us send you a new Technical 


Bulletin that is just off the press. It contains complete 
data and is yours for the asking. 











Contact Resistance 
life test 


less than .02 ohms before and after 







Insulation Resistance: 100 megohms (before humidity 

















Dielectric Strength: 500 volts RMS (minimum 


Minimum Life Expectancy: 5,000 insertions and with- 
drawals without appreciable change in spring 


Expect more... | 
Get more from MALLORY E 


characteristics 













SERVING INDUSTRY WITH THESE PRODUCTS: 


P.R.MALLORY & CO. Inc 
Electromechanical — Resistors + Switches * Television Tuners * Vibrators 
Electrochemical — Capacitors * Rectifiers * Mercury Batteries 


Metailurgical —Contacts «Special Metals and Ceramics « Welding Materials 
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Highlights 


When requesting further information from companies and organizations mentioned in the items below, 
confusion can be avoided by referring to the issue of Product Engineering in which items appear. These 
items represent current research and design developments soon to influence product engineering. 


METALLIC MATERIALS 


. Molybdenum research is being expanded to study 
molybdenum chemicals and molybdenum-base alloys 
for high temperature use. Climax Molybdenum Co., 
500 Fifth Ave., New York, New York, reports that the 
chemical program will be devoted mainly to research 
in molysulfide, one of the newer lubricants; molybde- 
num catalysts, for upgrading low octane gasolines; and 
in the synthesis of new chemicals. 


FUTURE ALLOYS .... 


.of nickel or cobalt-chromium hardened with 
molybdenum, tungsten, carbon, titanium and alumi- 
num, are expected to consistently withstand tempera- 
tures above 1,600 F—present limit is about 1,500 F. 
Carboloy Division, General Electric Co., P. O. Box 
237, Roosevelt Park Annex, Detroit 32, Michigan, 
believes that the method of manufacture—by vacuum— 
will be one reason for the higher temperature limit. 


COMPACTING POWDER .... 


for the manufacture of mechanical parts (not 
bearings) has been developed for where exceptionally 
high tensile and tranverse strengths and wear resist- 
ance are needed without unusual ductility. According 
to the National Radiator Co., Central Ave., Johns- 
town, Pa., parts made from this material—to which 
various percentages of copper have been added—show 
narrowly-restrained growth upon sintering. Parts 
having three per cent copper are reported to be equiv 
alent in strength to conventional iron powder parts 
with as much as ten per cent copper. 


TUNGSTEN CARBIDE .... 


... -has still another use—as a work roll material for 
several types of rolling mills. Metal Carbides Corp., 
103 E. Indianola Ave., Youngstown, 7, Ohio, reports 
that the rolls are giving superior service life in the 
rolling of all types of steel. Also: carbide rolls give an 
exceptionally smooth and flat surface to the strip 
rolled. This—it is reported—reduces the plating ma- 
terial required to plate the steel. 


A WELDABLE .. 


. high-strength titanium alloy sheet—containing 
5 per cent aluminum and 2.5 per cent tin—has been 
Product Engineering 


1954 


October, 


developed by Rem-Cru, Midland, Pa. Sheet is said 
to be readily weldable with the same techniques used 
for commercially pure titanium. Alloy also has excel- 
lent ductility in fusion-welded joints. Minimum ten- 
sile strength at room temperature is reported to be 
115,000 pounds per square inch. 


NICKEL BASE ALLOY... . 

....permits turbojet engines to deliver greater thrust 
than previously possible. Reason: greater heat-resist- 
ing qualities at operating temperatures of 1,500-1,600 F 
than other wrought alloys. Developed by Pratt and 
Whitney Aircraft Co., Main St., East Hartford, Conn., 
the material uses chromium, cobalt, molybdenum, and 
small amounts of titanium and aluminum. It is de- 
signed to resist fatigue, stretch and rupture. 


CREEP STRENGTH... . 


. .of a 90-10 cupro-nickel alloy is more than doubled 
when the iron content is increased from 0.68 to 1.08 
percent according to tests made at the Chase Brass and 
Copper Co., 1949 Rodney St., Waterbury, Conn. Previ 
ous studies indicated that alloys of this type—with the 
higher iron content—are more resistant to corrosion 


NONMETALLIC MATERIALS 


...Development work with continuous foam vinyl 
production to form continuous sheet or molded items 
s being undertaken by the B. F. Goodrich Chemical 
Corp., 324 Rose Bldg., Cleveland, Ohio. The proce 
dure—patented by the Elastomer Chemical Corp., 212 
Wright St., Newark 5, N. J.—is to dissolve an inert gas 
under high pressure in a vinyl plastisol. The foamed 
plastisol is released through a spray nozzle into a mold 
or on a casting surface, where the material is fused to 
form the finished product. 


SANDWICH CONSTRUCTION .... 


....Consisting of honeycombed material between 
sheets of metal or plastic are being used for structural 
parts on aircraft. Narmco Mfg. Co., 930 West Grape 
Bldg., San Diego, Calif, are constructing wing tips, 
leading edges and other structural parts from this 
material. Previously, only non-structural parts were 
made by sandwich construction. 


(continued on page 7) 
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The handle's your customer's first contact with your product. Many 
times the sale can be made—or lost—at this crucial moment. 
Your designers know how to design sales appeal into a handle. 
Help them hold on to their design by bringing it to Kurz-Kasch. 


KURZ-KASCH “‘handles’”’ 

other Dominion Products, too! 
Dominion Electric Corporation does. Over the past few years, 
Dominion has repeatedly turned to Kurz-Kasch ‘for their custom 
phenolic handles. From coffeemakers to wafflebakers and sand- 
wich grills, Dominion found K-K engineers able, ready and willing 
to engineer and mould phenolic handles—light, low cost, with 
heat insulation aplenty and lots of sales appeal! 


To boost your sales appeal, let Kurz-Kasch “handle” your product. 
Write, wire or phone today for more complete information con- 
cerning K-K custom moulding. 


KURZ-KASCH 


Specialists in Thouns-Setting Plastics for 37 years 


Kurz-Kasch, Inc. * 1427 S. Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Mf. Vernon MO 4-4866 * 
Rochester, Hillside 4352 © Chicago, Merrimac 7-1830 © Detroit, 
Jordan 6.0743 * Philadelphia, Hilltop 6-6472 * Dallas, Logan 5234 
* Los Angeles, Richmond 7.5384 * St. Louis, Parkview 5.9577 œ% 
Atlanta, Exchange 0414 * Toronto, Riverdale 3511 

EXPORT OFFICE: 89 Broad St., New York City, Bowling Green 9-7751 
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Highlights 


SMALL QUANTITIES .... 


.of almost chemically pure silicon dioxide with a 
particle size of only 10 to 20 millimicrons is being 
manufactured by the Dow Corning Corp., Midland, 
Mich. The silica—produced by burning silicon tetra- 
chloride in the presence of combustible gases—has a 
higher degree of purity and particle separation than 
silicas formed by precipitation processes. Suggested 
uses are: as a reinforcing filler for synthetic rubbers 
and plastics; a flatting agent and extender for pro- 
tective coatings; a thickener for lubricating greases; 
and an additive in textile finishing. 


NEW PETROCHEMICAL. ... 


. .the outcome of a 7 year research program is sug- 
gested for use in high frequency electronic equipment. 
Standard Oil Development Co., 15 W. 51 St., New 
York, N. Y., states that the material is heavy-bodied, 
sticky and almost colorless liquid, based on butadiene. 
It has been tested to produce glass-like plastics, which 
may be machined like metal and with excellent elec- 
trical properties. Surface coating applications are be 
ing developed by the company. 


SYNTHETIC RUBBER. . .. 


....that has resistance to corrosive chemicals—such as 
fuming nitric and sulfuric acids, hydrocarbon fuels 
and lubricants—is a joint development of the Quarter- 
master Corps and the M. W. Kellogg Co., 225 Broad- 
way, New York 7, N. Y. The elastomer is non-flam- 
mable, abrasion and heat resistant, serviceable from 

15 to +400 F and has good insulation characteristics. 
Applications are expected in fuel hose, diaphragms, 
gaskets, seals and O-rings. 


COMPONENTS 


.. Temperature measurements can be accurately 
taken of molten metal directly as it is tapped from 
the furnace. Eliminated are complicated correction 
charts. Leeds and Northrup Co., Rockland & Sten- 
ton Aves., Philadelphia 44, Pa., states that the molten 
metal runs through a trough to a special container 
where it swirls around, forming a vortex. A pyrometer 
can be sighted into the vortex for a true temperature 
reading. Sunlight, oxide films on the metal, or slag 
mixed into it do not affect the temperature reading. 


CUTTER BLADES .... 


for millers have been patented that permit their 
use even after repeated sharpenings. Viking Tool Co., 
1000 Nichols Road, Shelton, Conn., reports that the 
blades clamp into notches in a cutter wheel and the 
backs of the blades are ribbed with grooves that fit 
similar grooves in the wheel. The bases of the blades 
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are inclined sharply so that as the blade is shortened 
and made more narrow by grinding, one adjustment 
will compensate for the lost metal. When the blade 
becomes too small it may be used for the next smaller 
machine as a full-size cutter. 


»NL INA... 


.valve body-made of styrene copolymer—has been 
designed by the U. S. Rubber Co., mechanical goods 
division, 1232 Avenue of the Americas, N. Y., 20, N. Y. 
Size of valve more than doubles the capacity hereto 
fore possible. Chemical solutions and acids that quickly 
destroy ordinary pipes can now be handled, it is 
claimed, in completely corrosion-resistant and non- 
contaminating piping systems of greater capacity than 
ever before. 


LIGHTWEIGHT FLEXIBLE TUBING 


...that can be used—without fear of collapsing 
where bends up to 180 deg must be made and is 
capable of withstanding temperatures ranging from 

65 F to 250 F, is a development of the Chemical 
Div., General Electric Co., 1 Plastic Ave., Pittsfield, 
Mass. The tubing is to be used to duct pulsating air 
pressure to the leading edge of aircraft wings for 
de-icing purposes. 


PROCESSES 


. Large size powder metal parts can be made by the 
application of the sinter welding technique. The 
Atomic Energy Div., Sylvania Electric Products, Inc., 
1740 Broadway, New York 19, N. Y., reports that two 
parts can be joined by inserting a metal hydride be 
tween the two compacts and hot pressing. Also: metal 
powders can be compacted by rolling, thus forming a 
shell or long strip which may be several hundred feet 


in length without a joining seam. 


o 
1s 


ALUMINUM WELDING ELECTRODE 


has been developed that provides maximum weld 
quality in the inert-gas, shielded arc welding of alumi 
num. Alcoa, 1501 Alcoa Building, Pittsburgh 19, Pa., 
states that the electrode is designed for use in welding 
guns presently used for the shielded arc processes. 


FLAME PLATING 


that deposits a thin coating of tungsten carbide 
on the surfaces of parts and tools where extra resist 
ance to wear is required is a development of the Linde 
Air Products Co., a division of Union Carbide and 
Carbon Corp., 30 E. 42nd St., New York, N. Y. Parts 
made of many common metals, it is claimed, can be 


continued on page 9) 









BONDERITE holde paint to metal! 


There’s a constant tug-of-war between cor- 
rosive action and the paint finish on your 
metal products. The paint tries to stick to the 
metal; the natural forces of corrosion try to 
lift it off. 

Bonderite is the “anchor man’’, throwing 
its strength on the side of lasting, durable 
paint finishes. 

This excellent product, simple and economi- 
cal in operation and uniformly effective in 


with the metal surfaces. The coating anchors 
organic finishes, is a stout corrosion resistant, 
and prevents the spread of tinish fa’lure should 
the paint film be broken by scratch or dent. 

Bonderite adds quality to painted metal 
products by lengthening the durability and 
appearance life of paint finishes. Bonderite 
adds sales appeal because your customers 
know about it and the benefits it brings. 

Investigate Bonderite for your product 
NOW! Write or call. 


results, creates a nonmetallic coating integral *Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off 


Since 1915—Leader in the Field 


I ARRE RUST PROOF COMPANY 


2179 E. Milwaukee, Detroit 11, Michigan 
BONDERITE 


corrosion resistant 
paint bose 


BONDERITE and BONDERLUBE 


gids in cold forming 
of metals 


PARCO COMPOUND 


rust resistant 


PARCO LUBRITE 


wear resistant for friction 
surfaces 


TROPICAL 


heavy duty maintenance 
paints since 1883 
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Highlights 


flame plated to produce unusual metallurgical prop- 
erties, such as wear-resistance with light weight or 
toughness. Plating temperature is about 400 F and 
does not alter the properties of the base metal. 


TURBINE BLADES... . 


....forged of a titanium alloy are to be used for the 
jet engine of a new fighter plane. Tests, by A. V. Roe 
Canada Ltd. Box 4130, Terminal "A", Toronto, 
Ontario, at high temperature and under high spinning 
stresses left the blades unchanged in shape. Also: they 
did not break down or corrode at increasing speeds. 
Che forgings pressed from dies—by Canadian Steel 
Improvements Ltd., ‘Toronto, Canada—were of such 
accuracy that only the leading edges of the blade and 
the blade root needed machining. 


TESTING 


... Tests on type 75 A titanium—0.1 per cent Fe, 
0.02 per cent N, 0.04 per cent C, 0.08 per cent W— 
indicate that optimum softness without danger from 
embrittlement is obtained by stress relief annealing 
at 1,100 F for 1 hr. Goodyear Aircraft Corporation, 
1220 Massillon Rd., Akron, Ohio, says that stress 
relief annealing of blanked, formed and drawn tita- 
nium alloy parts is desirable to prevent failure in 
fabrication or in service operations. 


HEAT SENSING CEIL .... 


..small slips of glass coated with lead sulfide—is 


ments. Eastman Kodak Co., 343 State St., Rochester 4, 
N. Y. believes that the sensitivity of the cell, coupled 
with their simplicity and adaptability to manufacture, 
opens the possibility of developing new devices based 
on the ability to detect warm objects without physical 
contact and over long distances. Top sensitivity is in 
the invisible heat rays of near infrared. The cell is 
also sensitive to all colors of visible light and on into 
the ultraviolet range. Water and gasoline, for @xam- 
ple, can be detected by variation in color te the cell. 


TEST DIES .... 


.of ductile iron have advantage over the 
conventional steel types. The fact that they can be 
cast close to final contour, hand finished, then hard 
ened and tempered in about | /3 the time than needed 
for steel units is a major advantage says North Amer 
ican Aviation Inc., International Airport, Los Angeles, 
Calif. For example: a joggle die in ductile iron was 
finished in about 50 hr; in tool steel in about 160 hr. 
Also: the material can be cast and machined like cast 
iron but possesses the strength of steel. 
long die life and low production costs 


many 


[his permits 


CAPACITANCE RECORDER . . 


... permits the continuous checking of a fluid passing 
through a pipe line. Developed by the Gulf Oil 
Corp's Research Laboratories, Gulf Bldg., Pittsburgh, 
Pa, the device functions by revealing variations in 
electrical properties of fluids as they pass between 
fixed electrodes within the pipe. Recorder can even 
differentiate grades of gasoline. 


between Changes 





reported to give 10,000 times as much sensitivity to are recorded on clock-driven chart and appear as 
certain infrared rays as previous laboratory instru- variations on the chart. 
. + 
This Month's Cover ap Product Engineering 
Shown positioned as a vertical drill press, the new OCTOBER 1954 VOL. 25, NO..10 


Shopsmith was designed by Magna Engineeriing Corp., 
Menlo Park, Calif., as a versatile, multi-purpose power 
tool without duplication of any parts. The insert view 
undersccres one of the machine's outstanding design 
features—‘hat of a variable speed power transmission 
Details of this and other design features, such as 
material selection, mechanical elements and styling, can 
be found starting on page 142 in this issue 


Editor: GEORGE F. NORDENHOLT 


In Coming Issues 


SINTERED NYLON—offers a new material for bearings; 


properties and applications given. Associate 


DAMPING CAPACITY—practical method for analyzing 
and evaluating, and data on a variety of materials. 


LINKAGE DESIGN—four methods compared for deter- 
mining a coupler point path. 


Editorial Assistant 


AUTOMATIC SPINNING—materials suitable for the 
process; comparison with other methods of forming. 


DUTY CYCLE—effect of requirements for frequent start- 
ing, plug-stopping and fast reversal in selecting motors. 


Editors 


Assistant Editors: 


Consulting Editor: ROBERT E. BRUCKNER 


Advertising Sales Manager: STANLEY J. ALLING 


THE McGRAW-HILL MAGAZINE OF DESIGN ENGINEERING 


Member of Associated Business Publication and Audit Bureau of Circulations 


Publisher: ALBERT HAUPTLI 


Assistant to the Editor: JOSEPH KERR 


Managing Editor ROBERT W. CARSON 


JOHN ALICO * EDWARD S. COBB * RANDOLPH P. DOMINIC * 
ELMER T. EBERSOL, JR * JAMES R. McDERMOTT 


ROBERT E. ABBOTT * 
NORMA J. VAN NESS 


PAUL N. ANDERSON * JOHN KOLB * 


LILLIAN M. WITHAM 
Washington: GEORGE B. BRYANT, JR 


Service Manager: HUGH BRITTON 


Foreign News Bureau: LONDON * PARIS * BERLIN * SYDNEY * TOKYO * MEXICO CITY 


Number of copies printed this issue 32,041 


FRANKFURT * SAO PAULO * BUENOS AIRES * MANILA 


— EET WIR a e o eoo Á 


Product Engineering — October, 1954 


9 



















CEJ variable vane feature 


adds more advantages to NORGREN 


micro-fog lubricators 


for air tools and cylinders 


meet a broader range of operating 
conditions...each can handle jobs 
being done by several lubricators 


MN". . Sto 40 cfm 
3s" & y". . . « 5to 100 cfm 


Wy" &l" .... 5te250 chm 


simple adjustment inside the dome of the lubricator provides wide range of air flow 
for varying conditions or different applications, which previously required several 
lubricators: For instance, at 80 psi. the %” size can be easily set for a low flow range 
of 5 to 9 cfm or up to a high flow range ef 50 to 100 cfm, or any comparable 
intermediate range. Transparent bowl (4 pt.) or tank types (134 or 4'^ gol.) 


OTHER EXCLUSIVE FEATURES OF NORGREN MICRO-FOG LUBRICATORS 


oil feed 
controlled by 
a oeil " P auxiliary air circuit 


il | , ; ...gives an 
on supply accurate and uniform 


.no guess work rate of oil feed. 


WRITE FOR DETAILS 
IN FORM 496 


constant oil level 
...rate of oil feed 
ae not affected by 
T T co. iene 


(Available in all types 
but not shown here 


3428 So. Elati, Englewood, Colo. 


PIONEER AND LEADER IN OIL-FOG LUBRICATION FOR 26 YEARS 


VALVES © FILTERS © REGULATORS * LUBRICATORS © HOSE ASSEMBLIES 
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In roller ehain... EXTRAS" like these 
dive you extra reliability 














Lj 
| 
Th. 
j 
i LOCK-TYPE BUSHINGS (applied on a 
4 range of sizes) end a common cause 
of stiff chain 
| 
y 
PRE-STRESSING of multiple width 
chain provides uniform load distri 
bution 
SHOT-PEENED ROLLERS have greater 
fatigue life, added ability to with 
stand impact 
x And you pay no Check the three extras shown of cast, combination, forged and 
above. Then choose from the broad fabricated steel chain 
premium for these range of Link-Belt roller chains and 
LINK-BELT extras sprockets: Single or multiple widths, 
L4" through 3” pitch. Double pitch, ' h 
Pc. LINK S BELT 
HERE'S more to roller chain than There's full ordering and appli- i: 
just the parts you see. Much cation information in 148-page CHAINS and SPROCKETS 
re! It’ > hid 'xtras—stand- Jata Book 2457. Ask your Link- 
more! Its the hidden extras—stand- I Book 24 Ask ye — HG te 
ard on Link-Belt Precjsion Steel Belt office for a copy today. Link- Michigan Ave., Chicago 1. To Serve Industry There 
` e didis. A i í E Are Link-Belt Plants and Sales Offices in All Prin- 
- Roller Chain—that add up to better Belt S complete line of drive and cipal Cities Export Office, New York 73 Caia, 
| performance, longer life and greater conveying chains includes silent — Scarboro (Toronto 13); Australia, Marrickville, 
t t : 5 «n ^n^ Rn i N.S.W.; South Africa, Springs Representatives 
dependability for your machines. chain drives all sizes and types Throughout the World 3.644 
( No one chain serves every purpose... get the RIGHT one from Link-Belt's complete line 





Silent Chain for high speed drives LXS Steel Chains, with off- Detachable Link-Belt S-815 Flat-Top Chain— Complete line of single 
from fractional to thousands of hp set or straight sidebars, chains, available in steel, easy to detach and keep and multiple width cut 
Available in wide range of pitches are made to close toler- malleable or Promal, for clean one of complete tooth sprockets as well 
and widths in middle guide, duplex, ances. Ideal for rugged light-strength drives and line for carrying bottles, as a wide range of cast 
non-flange and side flange types. drives, conveyors conveyors. cans, cartons, cases, etc tooth sprockets 
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The “innards” of the “Crown Jewel” 
incorporate mechanical innovations 
which are claimed to insure retention of 
the flavor-bearing coffee oils. Its body, 
spout and cover are gleaming stainless 
steel, its raffia style handle is heat-proof 
plastic, and its base, legs and handle 
holders are ZINC Die Cast. 


In designing the beautiful new “Crown Jewel” controls and attachment of the base assembly to 
automatic electric coffee percolator, the engineers the body unit. Furthermore, the Cory name and 


of the Cory Corporation spared nothing in their address and other nameplate data for the percola- 

effort to make this product the finest in its field. tor are engraved on the bottom of the base in the 

And the dual objective of maximum beauty and die casting operation. 

utility was achieved, in large measure, through the 

use of six ZINC Die Cast components. Of these, 

the above base casting is the most outstanding. 
This ZINC Die Casting is shown as 

it is received by Cory from the die 

caster. The stepped exterior design is 

clean-cut—with recesses for the legs 

and a minimum of preparation is re- 

quired to coat the as-cast surfaces with 

a handsome and durable 24-karat gold 


plate. The interior of this sturdy ZINC RAYS p. ) 

Die Casting has a cored center hole , di : ’ 
and cast bosses and splines which Ld 2 
facilitate assembly of the thermostat z È 


SS FOR DIE CASTING ALLOYS 


The “Crown Jewel” is just one of a great many 
new products made more salable through the use 
of ZINC Die Castings. For additional examples 

ask us—or any die casting company— 
se for a copy of "The End Uses of Zinc 
Die Castings." 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 


The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (umom aviy) ZINC. 
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Produ 


Macnectutch 


Mac nebrake 


t Engineering 


October, 1] 


for dependable, easily regulated torque 


control and power transmission 


SMOOTH OPERATION 
No grab or chatter 


LONG LIFE 


No wear on torque transmitting surfaces 


TORQUE AT ZERO SLIP 


Torque transmitted 100% without mechanical lockup 


TORQUE LIMITING 


Torque easily adjustable from minimum to full 
rated torque 


EXTREMELY FAST RESPONSE 
SMALL CONTROL POWER 
"Trade Mark EASILY ADAPTED TO REMOTE CONTROL 
VICKERS ELECTRIC DIVISION 
Wickens 1». 


A UNIT O F THE 5707800 CO R » OR ATI ON 


1819 LOCUST STREET - SAINT LOUIS 3, MISSOURI 








one of many 





















Hyatt bearings 


offering Capacity- 
separability- 
long lite 


The Hyatt A-TS Bearing is one of five basic Hy-Load 

types featuring a separable inner race. 

Like all Hy-Loads, the A-TS is built with cylindrical rollers, 
so that it offers highest capacity for radial loads, pius the long, 
troublefree service assured by Hyatt’s precision manufacture. 
But beyond that, this particular Hy-Load type oifers the 
design advantages of interchangeable separable components. 


With inner races removed, bearings of this type may be 

applied with rollers operating directly upon the surface of a 
suitably hardened shaft. This permits the use of larger- 

diameter shafts or smaller-size bearings, resulting in greater shaft 
rigidity or a saving in the cost of the bearing. 

If you aren't already profiting through the use of Hyatt Hy-Load 
Bearings, contact a Hyatt sales-engineer or write 

today for our Catalog No. 150. 


W/ANT -or ennes 






SWERASGHY Ü 
HYATT BEARINGS DIVISION « GENERAL MOTORS CORPORATION © HARRISON, NEW JERSEY 
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THIS SLUDGE 
DIDN’T RUIN 
AN AIR CYLINDER 















proved protection of air equipment 
with YAJA filters 


Here’s a typical example of why it is essential to filter 
the air that powers your tools, cylinders, and other 
pneumatic equipment—if you want best equipment 
performance and low maintenance costs. 


Norgren Filters give you this vital protection. Per- 
formance data prove their high efficiency in water 


removal ...and, at 80 psi line pressure and flow 
C. A. co. 


of 100 cfm, pressure drop across filter is only 1 psi. 


3428 SO. ELATI ST., ENGLEWOOD, COLO 


PIONEER AND LEADER IN OIL-FOG 
LUBRICATION FOR 26 YEARS WRITE FOR NEW CATALOG No. 600 


e VALVES © FILTERS © REGULATORS 
@ LUBRICATORS è HOSE ASSEMBLIES 
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1-in. mesh, 
opening .8650-in. 





8 mesh, 
opening .0964-in. 


50 mesh, 100 mesh, 
opening .0120-in. opening .0056-in. 





Mesh is the number of openings per lineal inch, 


or wire 


measured from the center of any wire. It is only 
one of many factors to be determined in finding @ @ G9 


the right industrial wire cloth to fit precisely the 
job it must do in your product. 


Then there’s the question of the gauge, metal 
or alloy, and coating of the wire. The weave, 
weight, strength, flexibility, resistance to atmos- 
pheric and chemical corrosion of the cloth itself. 
And more. 


If it is Reynolds industrial wire cloth it will 
be right—precision processed to your specifi- 
cations. 

Or, if you have wire cloth problems, Reynolds 
Engineers are ready to help you find the right 
answer. 


Details in Sweet's product design file. 






) REYNOLDS WIRE DIVISION, nationat-stanparD co., Box 200, DIXON, ILL. 
J/ 


ATHENIA STEEL...Clifton, N. J. ............... ...Flat, High Carbon, Cold Rolled Spring Steel 
Divisions of National-Standard Co NATIONAL-STANDARD... Niles, Mich.......... Tire Wire, Fabricated Braids and Tape 
P £ ?* | WAGNER LITHO MACHINERY...Jersey City, N .J. Metal Decorating Equipment 


WORCESTER WIRE WORKS.. Worcester, Mass... Round and Shaped Steel Wire, Small Sizes 
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me ed Can Count on 


VEEDER-ROOT 







REPORTER AT LARGE ... that’s your imagination do with these few 
what you might call this new Veeder- facts? For the full facts, write: 
Root Reset Magnetic Counter . . . adapt- 

: i VEEDER-ROOT INCORPORATED 
able to remote counting from machines 


"The Name That Counts" 
HARTFORD 2, CONNECTICUT 
Chicago 6, Ill. « New York 19, N. Y. + Greenville, S. C. 
Montreal 2, Canada * Dundee, Scotland 
Offices and Agents in Principal Cities 


Counts herything on Earth 


or processes to central boards or instru- 
ment-clusters, wherever you want to 
put them. NOW ... whatcan 
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See the new concept in 












Exact 1⁄4” scale models 
of newly designed 
Sciaky welders will all 
be on display at the 


Metal Show in Chicago, : ad 
November 1-5, 1954. fastening problem similar to yours. 


eee You may find a solution to a 


Be sure you don’t miss Sciaky 
Booth 435 and the typical illus- 
trated applications to resistance 
welding. Complete details of the 
applications displayed are con- 
tained in free copies of the Sciaky 
bulletin, “Resistance Welding at 
Work.” If you are not already on 
the mailing list, ask to be included 
— it’s free, of course! 


eee Be sure and examine the much-talked-about, exact 14” scale Á 
models of the newly designed Sciaky welders at Booth 435. These 
models have met the most determined challenges of the entire Sciaky 


Engineering Staff. Besides being interesting to see, the models show 
NATIONAL METAL EXPOSITION 


November 1-5, 1954 
International Amphitheatre 


many interesting features of the completely new Sciaky design. 


Chicago, Illinois 


work of lowest operenng cost 


^ maremom reiopity 


Sciaky's display 

for Booth 435 will 

contain new Sciaky welders, 

illustrated application stories, plenty 

of new literature, and those talked-about 
scale models — don't miss it! 


STOP at Booth 435 at the Metal Show and 
examine first hand the new concept in resistance 
welding machines designed by Sciaky. 

Experienced Sciaky Application Engineers 
will answer any questions you may have. Take 
this excellent opportunity to discuss any fas- 
tening applications you may be contemplating. 

Visit the Sciaky Plant while in Chicago. Get 
information and date of the plant “Open House” 
at Sciaky Booth 435. This is your opportunity to 
see the unique facilities that produce the entire 
welder — frame, transformer, pneumatic system, 
electronic controls, and all! 

Remember, stop at the Sciaky Booth 435 at 
the National Metal Exposition, November 1-5. 


= CIAK Y 


Largest Manufacturers of Electric Resistance Welding Machines in the World 


SCIAKY BROS., INC., 4913 W. 67th St., Chicago 38, Ill., Portsmouth 7-5600 











SERIES "A" AIR CYLINDERS 


es from 1/4" to 14”...%3 standard mountings: - .many combinations. Extremely 
g- Steel heads. Cylinders of hard-drawn, high 
polished then hard chrome plated 












Made in 11 bore siz 
close tolerances insure accurate, es" mountin 
strength brass honed to a satin finish. Piston rods ground and 


for extreme smoothness oS well as corrosion resistance. 
TYPICAL MOUNTING STYLES 


N 
R 


Clevis Mounted 












itii da 

















wRITE FOR 
BULLETIN 
213 


just off the press. 
The easiest cata- 
log to use in the 
cylinder business. 
Write today. 









Angle Mounted 






Double Rod End Side Lugs Holes in Rod Head 





HANNIFIN AIR CONTROLS 


Hannifin has th i 
e most complete line 
of air control 
valves 


Exclusive design 

control of ai s, many types, for hand e 

m der ir pru qnit d aid me 
ons. equip- 


DISC-TYPE VALVES 


Bron lapped 

sells Pasion to perfect seal with 

daa hand, foot 
operation. 3 





P-M PILOT- WRITE FOR 
2n ruormasren vawes ‘Si 
complicated ahi opuitod d for the pena to the Es CATALOG 
' 4-Way complete air controls 


Master Valves 
nd Solenoid 
3-W : Pilot-Master 
ey and 4-Way valves with a Valves. .. alie dise operated 
de choice of operating 
heads. 


HANNIFIN 


Hannifin 
Air and Hydraulic Cylinders Corporation, 525 South 
Wolf R 
* Wydraulic Power Units © A 
ydraulic Presses * Air Control 
Valves 


rt vm 
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BOTH WITH NEW, CARTRIDGE aan 


...externally removable | 
: 2 and re Lia 
without dismantling cylinder! — 





Here's the biggest 
im 
last 50 provement in cylinder desig 
an RR exclusive Hannifin gland is Mc 
, externally removable 

meet J.1.C. ae io vn AANA É Eun 
is the s, A face type ; 
a "bo you need. Now look TU E 
gae sai = pnpa inha 
ee ud T on the out-stroke, a dirt-free rod 
relievili d e "Lipseal" is self-compensati e 
auowuhel non-adjustable ... provides a a = 

ovt its long life. Ask for a nci ient soul 

on...every 


Hannifin man c 
arries a cuta 
of a gland with him at all im sample of this “jewel” 


SERIES “H” HYDRAULIC CYLINDERS 


..13 standard mountings many combination mountings. 


Made in 9 bore sizes from 1%" to 8". 
unting. Heavy-duty tie rods. Steel heads. Steel cylinder 
hen hard chrome 


Extremely close tolerances for easy mo 
bodies "Tru-Bored" and honed to a satin finish. Piston rods ground and polished ! 


plated for minimum friction and long packing life. 
TYPICAL MOUNTING STYLES 




















ANNI 







Standard 
Rod End Flange 










Flush Type Side Lugs 





WRITE FOR 
BULLETIN 
113 


Get your copy of 
this complete, 
easy-to-use cata- 
log today. Every- 
thing yov need to 
order from is here. 


















Standard ; 
Angle Mounted 


Blind End Flange 






Heavy Duty T 
Blind End Flange 


HANNITIN 


Hannifin 
Air and Hydraulic Cylinders Corporation, 525 South 
Wolf Road 
+ Hydraulic Power Units + Pneumatic Des Plaines, Illinois 
Hydraulic Presses * Air Control 
Valves 





Trunnions at Rod End 
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Protective g coatings get superior 
phus high 


Outstanding solution properties of 


Outdoor durability | EXON $71 | 
unmatched by 


other vinyl resins! i - 
@ High solubility in ketones BB Moisture, vapor and water 


Subjected to all elements resistant 


for 1 solid year, a coating W Excellent chemical and 
of EXON 471 reveals grease resistance W Adheres well to “wash 


no measurable change. ii Good adhesion to vinyl, — 
paper, cloth E Stable under heat and light 


@ Transparent, colorless, glossy 


\ 
\ 


| \ 
\ 
Ww 


Tirestone 


n 
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weathering and ageing qualities 
chemical resistance 


with New Firestone 


EXON 471 


The newest resin in Firestone’s expanding EXON line 
makes possible protective coatings with greater outdoor 
durability than previously offered by vinyls. 





One-year outdoor exposure of EXON 471 as a 
clear glossy film has shown negligible changes. 
Other vinyl copolymer coatings similarly ex- 
posed deteriorated in 3 months! 


Under sun lamp exposure for 360 hours as a 1 
mil film, EXON 471 showed no noticeable change! 


2-hour bakings in a 180° forced air-oven left no 
sign of yellowing on a film of EXON 471! 





The foregoing results, plus the excellent solution properties 
of EXON 471, indicate its extreme efficiency in many types 
of solution coatings. 


Since coatings of EXON 471 have no permanent adhesion 
to metal or glass, they also offer a “strippable” film, ideal as 
a protective factory-to-consumer casing. 


Continuing Firestone research is providing industry with 
specific resins for specific needs. Whatever your problem, 
the answer may very likely be found in the ever-growing 
line of versatile EXON resins. 





For complete information or technical 
service, call or write 


CHEMICAL SALES DIVISION .................... 


We Firestone Plastics Company, Dept. 6F, Pottstown, Pa., Division of the Firestone Tire & Rubber Co. 





^ 
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Now! The world's 






Eliminates 
installation 










This bright colored Redicoat 
coating is available on any 
metal encased National seal. 
Together with the ground 
circumference standard on 
National Oil Seals, Redicoat 
offers the most perfect and 
economical metal-to-metal 
bore sealing available. 

















1954 
Nationa! Motor 
Bearing Co. Inc 













Figure 1. Cross section shows Redicoat seal installed in housing. 
Radial or circumferential scratches as deep as .003” are filled 
completely. Bore is sealed as Redicoat seal is installed; no dry- 
ing or “setting” is required. 
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first pre-cemented oil seal! 


ICOAT 


TRADE MARK 





cementing —offers important 








economies on your production line 


Now you can install press fit oil seals that insure 
a perfect, enduring seal between oil seal and bore 
as well as oil seal and shaft. You can eliminate 
danger of cement reaching and damaging sealing 
surfaces, and you can completely eliminate cost of 
cementing on your production line. 

Amazing new National Redicoat is applied at 
NMB factories. Seals reach you pre-cemented 
smoothly and evenly all around the circumference 
of the outer case. The truly negligible additional 
cost of Redicoat is more than made up by your 


very real savings in assembly time and materials. 


What is Redicoat? 
National Redicoat is a material developed and 


applied by, and available only from, National 







NATIONAL 


OIL & GREASE SEALS 


O-RINGS $HIMS 





NATIONAL MOTOR BEARING CO., INC. 


General Offices: Redwood City, Calif. -— 
Plants: Redwood City, Calif.; Van Wert, Ohio 
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Motor Bearing. It is dry to the touch, does not pick 
up dirt, and does not adhere to other seals or con- 
tainers. It also prevents rust on the area covered. 

Upon installation, a microscopic portion of the 
coating rolls up at the bore’s edge ( Figure 1) but 
the majority remains as a tough, stable cement 
filling all irregularities in the housing bore. Redi- 
coat will last indefinitely even at temperatures 
-65° to -+-350° F. The fit is even more perfect 
than metal-to-metal with a ground outer case sur- 
face (as on all regular National seals). Seals may 
be removed easily, even after prolonged service 
at 300° F. No special preparations are needed 
for installation, and no tedious cleaning of the 
housing bore is required when Redicoat seals are 


removed and new seals installed. 


Gentlemen: Please send information on Redicoat Oil Seals as 


applied to — 
- (Type of Product) 





o —»————— 








Company — 


Street 


QU. Linde " — —Lone.. -State 








































































This new dynamometer—rated at 51,000,000 ft. 
Ibs. K.E.—is the largest ever designed exclusively 
for evaluating friction materials. 

Built with the precision of a fine watch, it con- 
sists of a driven shaft carrying adjustable flywheel 
discs. In operation, the huge flywheels are rotated 
at controlled speeds by means of electric prime 
movers. On reaching predetermined speeds a test 
brake lining or clutch facing cuts in to absorb the 
energy in the flywheel assembly. 


The flywheel weights can be varied to match the 
inertia load of the widest range of vehicles—from 
light automobiles to the heaviest bus, truck, plane, 
machine or earth moving unit. 


An electronic instrument panel automatically 
cycles the starts and stops during operation and at 
the same time accurately computes and records, 
torque, deceleration, brake input and temperatures. 
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Product 


by Johns-Manville 


Johns-Manville engineers and scientists 
unveil new research facilities 
especially created for the development 


of high performance J-M Brake Linings 
and Clutch Facings 


Engineering — October, 1954 


HIS HUGE inertia dynamometer — 
left—is only one of the many out- 
standing features of the new Johns- 
Manville laboratory at Manville, N. J. 
Along with other precision units, its 
research facilities promise completely 
new standards for measuring and im- 
proving the effectiveness of friction 
materials of every type and for every 
purpose ... now and for the future! 
Whether the problem involves 
checking the clutch of a small power 
mower or a huge diesel shovel—or 
the brakes of a cir, bus, truck, ma- 
chinery or plane—the sensitivity and 
accuracy of this new equipment broad- 
ens the opportunity for the investiga- 
tion, evaluation and development of 
high quality, high performance J-M 
Brake Linings and Clutch Facing. 


The recognized leader in Friction 


Material development for 70 years, 
today Johns-Manville produces ma- 
terials that are specified and used as 
standard original equipment on many 
leading makes of new automobiles, 
trucks, buses and industrial units. 
They are economical and dependable 

. provide stabilized friction for 
longer periods under grueling pres- 
sures and temperatures, withstand 
heavier shock loads and faster rub- 


bing speeds. 


The Johns-Manville engineering 
staff and the world’s best equipped 
friction material development labora- 
tory are at your service. Your Johns- 
Manville representative will gladly 
tell you more about this service ... or 
write to Manager Automotive Divi- 
sion, Johns-Manville, 22 East 40th 
Street, New York 16, N. Y. 


MATERIALS 


PRODUCTS 
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with | PACKAGED 


Motor Starter 


PARTS! 









EASY to Buy! 


Conveniently packaged and 
labeled conversion parts are im- 
mediately available “off-the-shelf” 
from a nationwide network of 


authorized Square D electrical 
distributors. 














EASY to Identify! 


Ji Easy-to-read catalogs, simplified 

motor control and overload relay 

selectors, illustrated service bul- 

letins...these all combine to assure 

Ci quick changes through easy parts 
f identification. 


|-li Write for Bulletin 9999. Address Square D Company, 
4041 North Richards Street, Milwaukee 12, Wisconsin. 
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These Kits contain all parts 
necessary to make quick 
changes from standard start- 
ers to either push button or 
selector switch controlled 
devices. 



















change, front-mounted 
interlocks adds flexibility 
for special applications. 
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A wide variety of 
easily selected, 


— — Lee ] ` p ee 
E aO y M J packaged overload 
D- E JH om W `] i E relay heater units 


9 d j Packaged replace- a ~ provides quick 

e B r IET ment contacts are E at eo changes to meet va- 

ee Bn | easily installed | | rying requirements 

| mmm — without disturbing I I» cM | for overload pro- 
| UO, | [e TN p \ wiring. (4 T P noL] tection. 
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Another Motor that won’t burn out 
..it's protected by a built-in KLIXON PROTECTOR 


No sir...not the motor illustrated, because the motor manufacturer provided 
inherent overheat protection by building-in a Klixon Motor Protector. K LIXON 


As a user of electrical motors, you can keep your equipment operating longer, cut PROTECTORS HÉLP MAKE 
motor repair and replacement costs by specifying and using motors with built-in EVERY WEEK NATIONAL 
Klixon Protectors. The additional cost is low . . . pays for itself in short order. ELECTRIC WEEK 


Motors help everybody do things 
electrically — KLIXON protectors 
help motors do it better by keeping 
them working safely at maximum 
safe loading conditions, and by 
preventing burnouts under unsafe 


A Vi Q ü » it 7 a p " 
d , K \ eH conditions. 


Ss n P ee TC 
CLICK! ...IT'S OFF! CLICK! ... IT'S ON! 

Should a motor become overheated and When the motor cools to safety, the 

dangerously hot, the Klixon Protector Klixon Protector snaps the power “on” 


snaps the power “off” preventing the automatically, or — the red but- 
motor from burning out. ton when the manual reset type is used. 


LIXO 


METALS & CONTROLS CORPORATION 


SPENCER THERMOSTAT DIVISION 
910 FOREST ST., ATTLEBORO, MASS. 


AUTOMATIC 
RESET 
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COMPOSITE METALS ALCUPLATE 


COPPER 
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TRUFLEX THERMOSTAT METALS 


TRUFLEX thermostat metals are manufactured in Available in practically any combination of precious to — Copper-clad aluminum for component cases or 
a wide variety of types, each with a different re- ious, precious to base or base to base metals. Com- cans, chassis, cooling fns, etc., light weight, 
action to temperature. Uniformity of metal insures inations for electronics include aluminum-clad iron, ^ excellent conductivity. Copper surface is ideal for 


accurate and consistent performance. Precision _nickel-clad iron for anode materials. soft soldering and electroplating. 
parts fabricated to exact specifications. 































b i se d 3 
COMPOSITE CONTACT MATERIAL COMPOSITE CONTACTS WAVE GUIDE and COLLECTOR RINGS 
Precious metals and alloys bonded to base metals Geueral Plate can supply all types of fabricated composite RECTANGULAR WAVE GUIDES. Solid silver, 
available in pe types — overlay, single and contacts, buttons, rivets, contact assemblies made to silver lined brass or aluminum. Sizes to govern- 
double edgelay, single and double inlay, Top-lay, — customer's specifications. These contacts give electrical ment specifications. Ec : 
ready for you to fabricate into contacts. conductivity and long life at reduced costs. COLLECTOR RINGS. Solid silver or precious 


metal on base metal. All sizes. 


Generel Pete Proatucts 





that solve your Design Problems 


* Alnifer* , Nifer Aluminum and Nickel-clad steel for 


General Plate Composite Metals, made by metallurgically bonding anode plates 
one metal to another, are available in sheet, strip, tubing or wire in various * Alcuplate&) — Copper-clad aluminum for component 
widths, thicknesses and diameters. cases, chassis, cooling fins, condenser blades, etc 


® Alsiplate®) — Silver-clad aluminum for lightweight 


Silver, gold and platinum-group metals bonded on base metals give solid condensers, etc. 


precious metal performance at a fraction of the cost of solid precious metal. 


i ; : à * Composite Contacts and Contact Materials — Increased 
The precious metal provides specific performance requirements such as strength and longer life at reduced cost. 
electrical conductivity and corrosion resistance while the base metal pro- © Collector Rings — Fabricated from solid precious metals 
vides workability, strength, and solderability. or precious-clad base metals. Sizes ranging from frac- 


tion of an inch to few feet in diameter 
Composite base metals provide a new group of engineering metals with e treten) Thermostat Metal — Sheet strip, formed ele 
properties not available in solid metals. Their use frequently results in ments and assemblies produced to specification 


lower material costs as compared to solid metals. © Thin Gauge Metals — Beryllium copper, nickel, pure 
d * . beryllium, Haynes Stellite alloys, etc. 
In many electronic applications further economy results when General 


: o : * Plati -G Metals — Sheet, e, tub , parts of 
Plate supplies fabricated parts ready for assembly into your product. Gen- gg et mo pe emo s i 


— " all types. Complete assay and refining facilities for 
eral Plate makes an infinite variety of fabricated parts, such as electrical platinum-group metals 
contacts, collector rings and TRUFLEX thermostat metal parts to cus- * Silver and Gold Brazing Alloys — Available as sheet, 
tomer's exact specifications. wire, powder and fabricated parts. 
Á j h á € Bondwich — Solder-clad brazing shim for carbide- 
General Plate Engineers will gladly help you with your problems. tipped tools. 


es — Phosph B -clad er fi high con- 
METALS & CONTROLS CORPORATION aa oe T 
Conflex — C -clad I fc electrical and 
GENERAL PLATE DIVISION s SAN PS oni papaa aaepe DD GU. eo 
110 FOREST STREET 
ATTLEBORO, MASSACHUSETTS 






* #720 Manganese Age-Hardening Alloy — Corrosion re- 
sistant spring material for diaphragms, springs, finger 
stock, etc. 


* Rectangular Wave Guide Tubing — Wide range of sizes 
to government specifications. 


Write for catalog PR700. 
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Kaydon Radial Ball Bearing 
29125 x 25.125" x 1.250 


—-OHEONE MON A y- 


EXTRAORDINARY, THIN-SECTION BEARINGS... AN 


EVERYDAY ASSIGNMENT FOR KAYDON ENGINEERS 


This special, thin-section bearing is typical of the outstand- Details of unusual bearing 

ing job KAYDON does to solve tough bearing design problems. shown above — 

Bearings of this particular type are currently being adapted 

by KAYDON for a host of aircraft, radar equipment, and guided 

missile applications. Check the sketch at the right. Note 

the unusual |” flanges and the fact that the gear teeth ex- L— — ———d4 

tend through only 130^. Then, too, this bearing features PANN 

integral seals which are built into the bearing. OE y 

pe E 

When you're faced with a difficult problem involving O 2) 

special bearing design, take advantage of KAYDOWs special- A a 

ized experience in developing and mass-producing thin- 

section and special high-precision bearings. Write, wire or 

phone. A KAYDON expert will be pleased to cooperate, help 

you get the job done faster, better and probably at less cost. 


Just Out! Get your copy of the new KAYDON 
Reali-Slim thin bearing catalog No. 54. 


v "V KAYDON Types of Standard and Special Bearings: 
ae Spherical Roller ¢ Taper Roller * Ball Radial ¢ Ball Thrust 
p è Roller Radial * Roller Thrust * Bi-Angular Bearings 
H E ENGINEERING 


CORP. 
K542 
MUSKEGCONeMICHIGCAN ' 


ee ee ee ee Be | » AN D ROLLER BEARINGS 
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USS Carilloy steels minimize distortion 
in power steering units for cars 


p steering units are precision ma- 
chines. Every part must fit exactly. Parts 
must be interchangeable. They must be made 
to finished tolerances as small as .0001’ 
They must be heat treated with minimum 
distortion. 


These rigid requirements dictate the use 
of accurately controlled alloy steels that can 
be quenched in oil. These steels must respond 
uniformly to heat treatment, time after time, 
so that many thousands of parts can be made 

all exactly alike. USS CaRILLoy steels are 
used extensively in power steering units be- 
cause they help to insure the uniformity that 
is essential in all critical parts. 


CARILLOY steels are giving excellent serv 
ice daily in a wide variety of precision parts 
for automobiles, aircraft, trucks, farm equip 
ment, construction machinery, rotating ma 
chines, and many other applications. These 
high quality steels are meeting some of the 
toughest requirements known to industry 
They can meet yours. For information write 
to United States Steel, 525 William Penn 


Place, Pittsburgh 30, Pennsylvania 


on - ae 
M 


Torque Testing of completed steer- 
ing unit. Even the heaviest steering 
loads require only 3 lbs. pull by the 
driver of an automobile with power 
steering. In addition, road shocks 
are cushioned by the power steer 
ing unit 
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Roof purlins of USS COR-TEN steel are 
cost 17.5% less than carbon steel 


@ By taking advantage of the higher strength of USS 
Cor-TEN steel, The Steelcraft Manufacturing Com- 
pany, Rossmoyne, O., manufacturers of Standard Steel 
Buildings, was able to substantially reduce both the 
weight and the cost of the purlins used in the rigid- 
frame steel buildings they have made for the US. 
Government and for commercial and industrial use. 

Although the 20-ft. purlin sections made of 14 gage 
USS Cor-TEN steel have the same load carrying capac- 
ity as 12 gage carbon steel, they are 30.4 lbs. lighter and 
cost $2.63 less each. 

The manufacturer estimates that the rigid-frame con- 
struction itself reduces cost about 20°; when compared 
to conventional construction, and when Cor-TEN steel 
is used, costs are still further reduced about 25‘ 

USS Cor-TEN steel also ensures other important econ 
omies. Its lighter weight not only makes handling and 
ussembly easier but materially reduces freight costs, both 
when the steel is shipped from the mill and again when the 
building sections are transported 
to the erection site 

Because Cor-TEN steel has 4 
to 6 times the resistance to atmos 
pheric corrosion as carbon steel, 
and because paint adheres more 
tightly to it, the Cor-TEN steel 
purlins will outlast ordinary steel 
construction and require mini- 
mum maintenance through the 
years 
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USS MAN-TEN steel reduces weight, assures greater 
Strength and durability in Cardwell “Trailerig” 


@ Extreme portability which keeps moving strength USS MAn-TEN steel and reduced 
costs to a minimum is obtained in this well- weight 6,000 lbs. as compared to carbon steel 
known portable oil drilling rig which com- construction. 
bines the draw works assembly, including the Additional weight has been saved in the 
mast, with the trailer frame mast in which all structural members are of 
This compact, completely unified machine 8” x 11.5 lb. MAN-TEN steel channels. These 
has capacity for 5,000 foot slim hole drilling are considerably lighter than if carbon steel 
and 10,000 foot workover. It carries a 90- or of equal strength had been used 
96-foot mast which can be telescoped and But USS Man-TEN steel does more than 
folded down so that the '"Trailerig" in road- save weight in this construction. Its higher 
ing position is only 8 feet wide, 13!4 feet fatigue strength —40^; greater than carbon 
high and 59 feet long steel —and its greater strength and abrasion 
To keep weight as low as possible without resistance pay off in increased durability 
sacrificing ruggedness, the Cardwell Mfg. Co. which minimizes maintenance and helps to 
of Wichita, Kansas, has built the bridge-type keep the ““Trailerig”’ steadily on the job when 
trailer frame and working platform of high making hole. 


TED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND - COLUMBIA-GENEVA STEEL DIVISION SAN FRANCISCO 
TUBE DIVISION, PITTSBURGH * TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - NITED STATE EL SUP : IL TR 
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Stainless Steel milk dispensers 
fabricated at rate of 120 units per day 


BY UNITED REFRIGERATOR 


The experience of United Refrig- 
erator Company, Hudson, Wis., 
shows how adaptable Stainless Steel 
is to mass production operations. 
Milk dispensers— used for serving 
cold milk in glasses in schools, res- 
taurants and the armed services 
are being fabricated from Stainless 
Steel at a rate of more than 120 
units per day. 

United uses no special equipment 
in fabricating Stainless Steel. Such 
operations as shearing, punching, 


notching, braking, soldering, spot 
welding and grinding take place on 
equipment used for fabricating mild 
steel. 

Shop practices are much the same, 
too. Blades are kept a little sharper, 
dies a little smoother and greater 
care is exercised to prevent marring 
the smooth surface of Stainless. 

The result is a product with a high 
degree of sales appeal... made from 
a material perfectly suited for the 
sanitary nature of the application. 


Stainless Steel milk dispensers after assembly at United Refrigerator Company 


" Stainless Steel is not 
difficult to fabricate 


„it's just 


different 


ou pay no penalty in shop proce- 
dure to obtain the outstanding sales 
benefits of Stainless Steel. You can usu- 
ally use the same equipment used for 
carbon steel with the addition of a 
little more power and a little more care. 
So put Stainless Steel into your de- 
signs and into your selling. Our repre- 
sentatives will be glad to help you 
select the proper grade and fit it to 
your fabricating procedure. 


Polishing the inside of a 30-quart bow! at ACF Industries 


Mixing bowls 
-12 to 160 quarts- 


drawn from Stainless Steel 


its Milton, Pa 
line of 
used by 


ACF INDUSTRIES, at 
works, 
mixing 


industrial 
bakeries, res- 
taurants, chemical plants, cosmetic 
manufacturers and the like. Depending 
on service conditions, the bowls are of 
carbon steel or Stainless Steel. But the 
same fabricating equipment is used for 
both 

Fabrication of 


fabricates a 
bowls 


a 30-quart Stainless 
bowl begins with two draws on a 1000 
ton hydraulic press. The 31%” circle 
is first reduced to 20” and then to 14% 
making a bow! 15” high 
is 16 gage. 

The then annealed and 
pickled, the flange is trimmed, it is spun 
and beaded on a lathe, the outside is 
polished, handles and fittings are welded 
on and the inside is polished 


Stainless used 


bowl is 


Even dies are used interchangeably 
between carbon and Stainless. Stain 
less requires only a little more careful 
handling. 





How the use of NATIONAL Seamless EXTRUDED 









Stainless Tubing 


ALLELES 


Ems NATIONAL Seamless EXTRUDED USS 

Stainless ( type 303 ) Tubing, the Tri-Clover 
Division of Ladish Corporation is now turning 
out hexagonal nuts in less time and at lower cost 
than they could using solid bar stock. The sav- 
ings in material cost alone amounts to 11.77 
cents per piece. 

All machining on the nuts, except threading 
and O.D. finishing, is done in one operation on 
a 6-spindle, 315 inch Conomatic automatic ma- 
chine. A saving of five seconds in the time cycle 
was made by using the extruded hexagonal stock 
versus bar stock. The use of hex tubing has 
eliminated the cost and upkeep of boring tools 
—and, because tubing is considerably lighter 
than bar stock, it can be handled faster and with 
less difficulty. 

NATIONAL ExTRUDED Tubing offers you high 
strength, uniformity, and dependability that 
only seamless tubing can give. For a better pre- 
cision part, involving fewer operations and fewer 
machine hours, investigate NATIONAL Seamless 
ExTRUDED Tubing 
manufacturer of tubular steel products. 


made by the world's largest 
Feel 
free to call our engineers if you'd like help in 
applying NATIONAL Seamless to your product. 


National Tube employs a hot-extrusion process known 
as “Sejournet” in which white-hot billets of steel are 
squeezed into tubing of various shapes by a 2,500-ton 
hydraulic press and ram—a manufacturing method that 
insures absolute uniformity of wall strength. 


NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA 


(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL Seamless EXTRUDED TUBING 
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Keeping chemical cars from cooling 


Here's a job that's really man-sized! The As a result, warm chemical solutions can 
worker above is insulating a whole chemical be shipped without losing their valuable 
tank car with fibrous glass. His job of heat, allowing chemical concentration to be 
attaching this heavy-duty material to the kept at a high level while in transit. 

metal surface of the car is a lot easier now See what adhesives can do for you 

than ever before—thanks to a 3M adhesive. For your man-sized jobs, or little ones . . . 
It used to take a lot of time and patience look into 3M adhesives for the efficient, 
to attach the insulation using straps and practical method of fastening. Your 3M sales 
clamps. Now one man can do the entire representative will be glad to consult with 


job in short order with a minimum of effort. you. Call him in. And, for a free, 
see our catolog in 
PRODUCT 


the insulation is pressed into contact and to 3M, Dept. 410, 417 Piquette Bem 


cut to size. That's all there is to it! Ave., Detroit 2, Michigan. or write for copy 


The adhesive is brushed on to the tank car, informative booklet, write today 


ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


4 PIQUETTE AVE DETR T MICH © GENERAL SALES OFF ES ST PAUL 6. MINN è EXPORT N2 E 42 ST, N. Y 172, N Y. € ANADA: LON N NT 


MAKER F "SCOTCH" BRAN PRESSURE NSITIV n v TAPES @ “SCOTCH" BRAND SOUND-RE RDIN TAPE € "SCOTCHLITE" BRAND 


REFLECTIVE SHEETINGS e “JM” V C TH "3M" ADHESIVE AN AT . “JM” e “JM” 
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they thought this die casting 


couldn't be made... 





Q Bu! Stewart turned out over 12,000 a week! 


This helical gear is one example of an old habit at Stewart Die 
Casting —“finding a way.” In 44 years, we have produced many 
castings that couldn't be made." Whatever type of die castings 
you need — small or large, simple or intricate — count on Stewart 


to meet your most rigid specifications . . . on time. 


SERVICES AVAILABLE - 
Designing * Engineering * Die Making 


Metallurgical Control + Most Modern Die Casting Equipment + Complete 
Machining, Polishing and Assembly Facilities. N 
44 years of helping industry to “Make It Better” 


IZ Olewarbon CASTING some fll | 


CHICAGO, ILLINOIS, 4535 FULLERTON AVENUE * BRIDGEPORT, CONNECTICUT, 275 WARREN STREET 





Heavy Duty Design 


WITH MAXIMUM LOAD CARRYING CAPACITY 


Double 
Reduction Drive 


Line-O-Power Drive 

incorporate higher capacity, space saving, 
longer life Duti-Rated Lifetime Gears. 
Available in double and triple reductions 
with ratios from 5 to 1, up to 238 to 1; 
capacity range from 1 up to 200 h.p. 


FOOTE BROS. MAXI-POWER DRIVES 


a Duty describes these tough, dependable 

drives perfectly! For these are the famous, 
job-proved units that were actually designed for 
only the hardest, most demanding daily service. 
Maxi-Power's precision p nerated helical gearing 
has been designed into most compact 
housing possible to assure maximum load-carrying 
capacity in minimum n Sturdy—reliable— 
with stamina to handle high horsepower— 
Maxi-Power Drives provide years of continuous 
service with minimum maintenance. 


Foote Bros. Maxi-Power Drives are available 
with single, double or triple reductions, 

with ratios up to 360 to 1, capacities up to 1550 h.p. 
Remember, if you want heavy duty 

performance, you need Maxi-Power . . . there's 
nothing finer anywhere! 


. learn how Foote Bros. Enclosed Gear Drives can meet 
your needs for toughest daily service. Write today! 


FGOTE?BEOS 


Deller Powe’ Lower —a u lhrough Cellee Sear 


Manufacturers of Duti-Rated Lifetime Gears, enclosed 
gear drives of all kinds, gearmotors, aircraft-quality 
gears and actuators, and special machinery . . . the 
world’s finest since 1859. 


FOOTE BROS. GEAR AND MACHINE CORPORATION * 4545 SOUTH WESTERN BOULEVARD * DEPT. w * CHICAGO 9, ILLINOIS 
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100-FT WELDED GIRDERS — More and more, welding is coming into its own in heavy construction work these days. For instance, 


the designers called for twelve of these all-welded girders for a bridge on the New York State Thruway, one of the biggest highway projects 
in the East. Each girder is 4% ft deep, with 18-in. flanges. They were largely semi-automatically welded, and all critical welds were radiographed. 


WHAT’S NEW IN WELDMENTS 


WEIGHTLIFTING CHAMP 


This hefty lifting beam was made to lift some of the biggest ingots 
made — up to 275 tons. The beam itself weighs a healthy 37 tons. Some 
of the plates you see here are as thick as 7 in. This beam is a good 


example of the many types of jobs that can be done best by welding. 


TESTED TO 1300 PSI 


These are the hydro-pneumatic accumulators for a powerful 
press. Made to operate at 650 psi, their 2-in.-thick, 73!5.in.-diam 
shells were welded, stress-relieved and radiographed here at 


Bethlehem. They stand 27'4 ft tall, weigh a total of 50 tons. 


For further information about Bethlehem W eldments, 
write or call the nearest Bethlehem sales office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 


Steel Corporation. Export Distributor: Bethlehem Steel 


Export Corporation 
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How can flange surface conditions 
cause poor gasket performance? 


FREE FOR YOUR FILES 


Here's a helpful, 24-page manual that answers 

questions like these: How can flange surfaces 

. . e. affect gasket performance? What Armstrong 

17 helpful sections, including: materials meet todays SAE-ASTM and U. S. 
Government gasket specs? What tolerances are 


Designing flanges for efficient sealing 
Sealing with confined resilient gaskets 
Designing gaskets to reduce costs 
Effect of gasket width on compression 


Relation of gasket thickness to load 


practical for resilient gasket materials? “Arm- 
strong’s \pasket Materials,” newly revised for 
1954, is prepared especially for the gasket or 
gasket-design field. Includes latest data on gas- 
ket, flange, and joint design. 


sign file, section 3h, or mail 
the coupon for a free copy. 


See it in Sweet’s product de- Ta) 
Kw 
- 


Design problems peculiar to rubber gaskets $47 & 


Effect of surface conditions on gaskets SEND COUPON TODAY 


Armstrong Cork Co., Industrial Div., 


7110 Irvin St., Lancaster, Pennsylvania 


Please send me your new 24-page gasket manual 


ARMSTRONG’S 
GASKET MATERIALS 


O | Position 


Name 


Company 
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Power Rheostats 


with performance features 
of Mallory “standards” 


Need a power rheostat of specialized design? Mallory 
can engineer and build it to your exact requirements, 
using standard Mallory rheostat units modified to your 
needs, and assembled into a complete package that does 
the job you want in the way you'd like to have it done. 


Here's a typical example—a four-section 2000-watt 
rheostat designed and manufactured by Mallory 
for the Louis Allis Company. Housed in a sturdy 
ventilated cabinet made by the Louis Allis Company, 
the Mallory power rheostat is readily portable for 
laboratory testing of large DC motors. 


Into these “specials” go all the proved performance 
values of standard Mallory rheostats: 


LONG SERVICE LIFE... highly stable ceramic materials 
insulate current carrying parts... design allows 
ample ventilation. 


ACCURATE TAPERS .. . produced by Mallory-developed 
precision winding techniques, including variable-pitch 
winding to produce special tapers with a single, long- 


lasting wire. 


HINGED CONTACT ARM ...a Mallory “first” in design, 
eliminates loss of spring pressure from overheating, 
because the spring carries no current . . . permits clean- 
ing and brush replacement without danger of changing 
contact pressure. 


Whatever may be your needs in power rheostats, Mallory 
is thoroughly prepared to meet your specifications for 
either standard or special types. For complete details 
on all Mallory rheostats and vitreous enamel resistors, 
write today for your copy of our new catalog. 


Inside view of special quad- 

rant rheostat assemblv. Fitted 

in a metal case. the Mallory A 
power rheostat is a compact, 

easilv carried unit. 


Serving Industry with These Products: j S P.R. MALLORY & CO. inc ; 


Electromechanical—Resistors è Switches è Television Tuners è Vibrators 
Electrochemical—Capocitors è Rectifiers © Mercury Batteries 
Metallurgical— Contacts © Special Metals and Ceramics e Welding Materials 

MALLORY & CO., Inc., INDIANAPOLIS ó, INDIANA 
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BEAUTIFUL 
FRAME 


A well-known handbag manufacturer who'd been 

having a problem getting a beautiful finish on brass frames 
at a low production cost called on Bridgeport’s 

Technical Service for assistance. 


Here’s the case history: After careful study of his 
problem, a Bridgeport Fine Grain Brass — custom made 
to the exact grain size best suited to the manufacturer's 
requirements — was recommended. This vanity case 
quality metal was selected because the fine grain surface 
needs little finishing and the brass works well. Look 

at those 90? bends, for example, and notice how the 

brass is stiff enough to hold the cloth of the bag by itself. 


By using Bridgeport Fine Grain Brass and improved 
techniques, a beautiful, lustrous finish was attained and 
production per man in the finishing department 
increased five times. 


This is another case history to prove that no single 

fine grain brass can do all jobs well. A whole range of fine 
grain sizes is available, and since there is no one pat answer 
for all finishing problems, Bridgeport recommends the 
exact fine grain size only after consideration of a!l factors. 
To find out how Bridgeport can help you improve 

your product and lower manufacturing costs with the 

right metal for your needs, call your nearest 

Bridgeport Sales Office. 

Write for a free copy of Bridgeport's folder on Grain Size — 
*The Fourth Dimension." 


Handbag product of The Randolph-Rand 
Corporation, New Rochelle, New York. 


BRIDGEPORT BRASS, 


COMPANY @ BRIDGEPORT, CONNECTICUT o 
Serving Industry With a Network of Conveniently Located Sales Offices and Warehouses 
Visit Bridgeport’s booth 1015 at the National Mills at Bridgeport, Conn., Indianapolis, Ind., and Adrian, Mich. 
Metal |Exposition in Chicago, November 1-5 In Canada: Noranda Copper and Brass Limited, Montreal 
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improved 


keeps 


When the manufacturer of an air compressor 
traced a loss in the compressor's efficiency, he 
found the difficulty in the cylinder head gasket. 
A conventional material that worked well in 
every other respect charred at the high operating 
temperatures, allowing air leakage 

| Substituting an improved type of fiber gasket 
900 12100 Armstrongs CN-705 Accopac solved the 
UOAD IN. P.S.1 | problem. Accopac withstands temperatures up 
to 250° F. and gives long, dependable service 

s without replacement 

ACCOPAC’S HIGH COMPRESSIBILITY is shown i " 
clearly by these load-compression curves. With light Accopac seals tightly because of the way its 
or stamped metal flanges, this compressibility allows 
gaskets to conform to irregularities and to seal with- 


out distorting the flange. On heavy flanges, Ac 
copac gaskets seal without crushing 
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fiber gasket 


compressor efficiency high 


made. Fiber and cork are blended with a non- FREE 24-PAGE GASKET MANUAL.— Look in 
volatile, non-extractable latex binder in a spe- Sweet's product design file for “Armstrong's Gas- 
ket Materials" . . . or write for your personal 
copy. Contains facts on Ac- i 
copac and other efficient 
\rmstrong’s gasketing ma 
varying humidity and temperature conditions. terials as well as information 

If you're looking for stability and strength in on gasket design. Write 
: Armstrong Cork Co., Indus- 
trial Div.. 7010 Irvin Street, 


Jj Lancaster, Pa. Be sure to 
pumps, aircraft devices, automotive 


specify Armstrongs Gasket/ ^ 
equipment, household appliances, and Materials when you order 


a wide variety of other applications. from your gasket fabricator. 


— ARMSTRONGS ACCOPAC —— 
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cial, patented beater saturation process. The re- 
sultant sheets are uniform, unusually compres- 


sible, and resistant to dimensional change under 


a dependable, low-cost gasketing material—in- 


vestigate Accopac. It's being used today in 





New squeeze play 


with 


U. S. Multi-Flex Boots 


Here are some new ideas about design 
versatility on protective boots. With 
Multi-Flex® products—a United States 
Rubber Company development—you 
can put entirely new advantages into 
equipment that requires protection for 
exposed moving parts. 

Consider the U.S. Multi-Flex Boot. 
It completely shields the ram shown 
above from scoring by grit and other 
abrasives, yet occupies minimum instal- 
lation space. Multi-Flex Boots meet 
travel requirements impossible in con- 
ventional boots. They also guard any 
precision-machine part—such as a pis- 
ton, worm gear or adjusting screws. 


UNITED 


STATES 


Er 


Above is Multi-Flex Boot installed on a hydraulic 
press ram. Shallower, smaller corrugations mean 
less installation space necessary. 


Custom made of rubber or rubber and 
fabric, they are produced without molds 
by this exclusive “U.S.” process. 
Multi-Flex Boots also are available 
in Silicone or Fiberglas constructions to 
handle temperatures from 65 degrees to 
500 degrees...and are made to order 
in inside diameters from 1” to 36”. 
Machine tools, lift trucks, tractors, 
mining machinery, stamping presses are 
but a few of the many items that are 
now equipped with Multi-Flex. For en- 
gineering advice and assistance, get in 
touch with any of our 27 District Sales 
Offices or write to address below for a 
free copy of our Multi-Flex Catalog. 


RUBBER 


“U.S.” Research perfects it 
“U.S.” Production builds it 
U.S. Industry depends on it 


COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose * Belting + Expansion Joints è Rubber-to-metal Products * Oil Field Specialties « Plastic Pipe and Fittings e Grinding Wheels « Packings e Tapes 
Molded and Extruded Rubber and Plastic Products * Protective Linings and Coatings + Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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30 Waldes Truarc Rings Save Space and Time... 
Simplify Assembly and Disassembly 


Potter's New Digital Magnetic Tape Handler 


"TRITT 


8 Prime requirements: fast starts, fast stops, fast tape 
speeds, great accuracy. Using Truarc rings, this new model 
starts and stops the tape within 5 milliseconds, has tape 
speeds up to 60 inches per second. 


Tension Shaft Assembly , 


ee 
^ 


8 Truarc E-Rings snap quickly into place, act as shoulders 
for the ball bearings with a minimum of friction. Additional 
Truarc Rings are used as spacers on shafts, can be located 
accurately to extremely close tolerances. 


Potter Instrument Company, Inc., of Great Neck, L. I., 
uses 30 Waldes Truarc Retaining Rings in their new 
Model 902 High Speed Digital Magnetic Tape Handler. 
In addition to solving a variety of fastening problems, 
Truarc Rings facilitate the rapid acceleration and fast 
stopping needed in these machines. 


Wherever you use machined shoulders, bolts, snap 
rings, cotter pins, there’s a Waldes Truarc Retaining 
SEND FOR NEW CATALOG 


P 
WALDES 


-; TRUAI 


REG U S. PAT OFF 


RETAINING RINGS 


WALDES KOHINOOR, INC., 


Solenoid Mount and Capstan Assembly 


ja Miniature Truarc E-Rings on .040 diameter shaft and on 

fy continuously running capstans eliminate projecting bolts 

and screws. Rings permit rapid assembly and disassembly, 
fast replacement of worn rubber capstans. 


8 Truarc Standard Rings (Series 5100) hold the reel shaft 
assembly firmly in place and permit the use of quick-lock 
hubs so that the reel tapes can be changed in seconds as 
they are finished. 


Ring designed to do a better, more economical job. 
Truarc Rings are precision engineered, quick and easy 
to assemble and disassemble. They save time and 
increase operating efficiency. 

Find out what Waldes Truarc Retaining Rings can 
do for you, toward saving costs and improving your 
product. Send your blueprints to Waldes Truarc 
Engineers for individual attention without obligation. 


For precision internal grooving and undercutting ...Waides Truarc Grooving Tool ! 


PN106 | 
Waldes Kohinoor, Inc., 47-16 Avstel PI, L1. C. 1, N. Y. 
Please send me the new Waldes Truarc Retaining 
Ring catalog. 
(Please print) 


LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAIRING "INGS ANO PLIERS ARE PROTECTED SY ORE OR HORE OF THE FOLLOWING 
U. 8. PATENTS. 2302,947. 2 382 948. 2.416. O82. 2 420.821. 2 428.341, 2.438.705. 2.441 648 12.499 149 


2.493.300. 21.463.383. 2407 0402 2.467 603. 1.49! 30€ 1.509 O8! AMO OTMER PATENTS PEROI!MNG 
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so many buyers insist on 


MSIMAG 


Technical Ceramics 


because... AlSiMag is manufactured 
under strict quality control from the best 
materials available. 


because ... Precision tolerances and su- 
perior workmanship are matters of routine 
with AlSiMag. 


because... Thoroughly trained Re- 
search and Engineering Staffs are available, 
without charge, to help with customer's de- 
sign and application problems. 


because... AlSiMag represents the net 
result of over 53 years of specialized experi- 
ence in the technical ceramics field. 


because... With AlSiMag, you can be 
sure of receiving as many parts as you want 
—when you want them. Four large plants 
house an abundance of the most up-to-date 
mixing equipment, high-capacity presses, 
die and tool shops, huge kilns, skilled man- 
power 


Your own experience will add many more reasons. 
specify AlSiMag on your next order for precision 
pressed or extruded ceramics . . . see how easy your 
buying job can become! 


$3RD YEAR OF CERAMIC LEADERSHIP 

A SUBSIDIARY OF MINNESOTA MINING 
AMERICAN LAVA CORPORATION o ionene cowan 
CHATTANOOGA 5, TENNESSEE 


Branch offices in these cities (see your local telephone directory): 


Cambridge, Mass. * Chicago, Ill. * Cleveland, Ohio * Dallas-Houston, Texas * Indianapolis, Ind. * Los Angeles, Calif. * Newark, N. J. 
Philadelphia-Pittsburgh, Pa. * St. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y. * Tulsa, Okla. 





Users praise Phillips Cross-Recessed-Head Screws 


THIS BLOWER UNIT ON A BRYANT MODEL 315 OIJL-FIRED 
FURNACE is powered by a 'ś h.p. electric motor op- 
erating at 1750 r.p.m. "Were the screws that hold 
this assembly together to loosen," says John Zonza, 
foreman of the general assembly department, "the 
vibration would destroy the unit. 7 do not know of a 
single instance where the Phillips screws have loosened 
during operation." John Craft here completes as- 
sembly of unit with Phillips screws. 


CLARK CONTROLLER COMPANY uses Phillips screws in the 
manufacture of many of its highly specialized electrical con- 
trol units. Inasmuch as the units are usually prominently lo- 
cated, neatness and compactness are of prime importance. 
"Certainly no one doubts that Phillips screws make a neater, 
more attractive appearance,” states Carl W. Graber, 
Manager of Device Manufacturing. George Strickler, chief 
inspector, here gives Phillips screws a final check. 


CTUp 

ye 
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THE FASTENERS 
OF TODAY... 


PERFORMANCE AND CONSTRUCTION STANDARDS FOR 
THE GRAY AUDOGRAPH necessitate the use of 
Phillips screws. "The better efficiency of these "O 

screws," states Al Jacobs, Chief Estimating Engi- = co 

neer, "results in speeded-up production that makes - > 

their selection automatic." Virtually no cuts, no ac- «€. 

cidents, no "head-splitting," no "burring," plus the c e x marks the spot 

“Ss 


use of power drivers are among Phillips screw ad- S 
vantages. Adeline Donahue here gives final electrical iib el S 
test to completed assembly. (41 $ 


7 
3-Rrctssto- V 


" AND OF THE FUTURE 


(n the mark of extra quality 


American Screw Company - Atlantic Screw Works, Inc. - The Blake & Johnson Co. - Central Screw Company - Continental Screw Company - The Eagle Lock Company 

Eico Too! and Screw Corporation - Great Lakes Screw Corporation - The H. M. Harper Co. - The Lamson & Sessions Company - National Lock Company - The National 

Screw & Manufacturing Co. - Parker-Kalon Div. General American Transportation Corporation - Pheoll Manufacturing Co. - Rockford Screw Products Co. « Scovill 
Manufacturing Co. - Shakeproof - The Southington Hdwe. Mfg. Company « Sterling Bolt Company - Wales-Beech Corp. 





"Looks like everything you said, Jim" 


"This is the spot | was telling you about, Ken. Good cover, 
good feed, lots of birds, not many hunters. Bill Brown and | 
got our limits here the other day. Boy, is he a terrific shot!” 


“He was telling me about it too, Jim, and it sure looks like 
everything you said. Bill stopped in yesterday with prints 
on those aluminum extrusions Wolverine is making for us. 
Their Tubemanship is even better than Bill's marksmanship. 
| was certainly impressed with those prints. Did you ever see 
that Alabama plant of theirs—in Decatur?" 


"No, but l've seen the pictures Bill has." 


"They don't do it justice. When you see it for yourself you 
realize why it’s called ‘the world's most modern tube mill'." 


"It's close to your southern branch, isn't it?" 


"Less than 200 miles away. We do a lot of business with 
Bill. Not only in aluminum tube and shapes but in copper and 
copper-base alloy as well. For vs dealing with Wolverine is 
like having two sources." 


"Two sources. How do you mean?" 


"Well, their Detroit plant is also one of the finest and we 
often order our welded steel tube there for our eastern 
plant." 


"Say, that must save a lot of 'shopping around'." 


"It does and in more ways than one. We like the completeness 
of Wolverine's facilities. We use a lot of tubing and they can 
meet our requirements. Sometimes we order plain tube; 
sometimes it's finned. Quite often we use their fabricated 
tubular parts." 


"You know, Ken, Bill would get a real kick out of this. Here 
we are on his favorite hunting grounds talking about his 
favorite subjects — Wolverine and hunting." 


"Terrific, isn't it. Let's be sure to tell him. Just in case he 
asks we better have some of those ring-neck pheasants to 


tell him about, too." 
- a . 


SURE AS SHOOTING: You can count on Wolverine Tube for 
the finest in copper, steel and aluminum tubing and extruded 
aluminum shapes. Write—right now—for your copy of the 
Wolverine Flow Chart. WOLVERINE TUBE, Division of Calumet 
& Hecla, Inc, 1479 Central Avenue, Detroit 9, Michigan. 


WOLVERINE TUBE 


DIVISION OF CALUMET @ HECLA, INC. 


Manufactur 74 of C^uali la n tolled Tul 


and Extruded fluminum Shapes 


Wolverine Trufin available in Canada through the Unifin Tube Co., London, Ontario 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, 


ALABAMA. 


SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT 13 KAST 40TH STREET NEW YORK 16, N. Y 
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Two Link-Belt Series 6800 roller bearings provide free roll- 
ing for huge asphalt drum drives. For chain drives, elevator 
chain, buckets and other related equipment, F. D. Cummer 
has long relied on Link-Belt as their sole supply source. 


INTEGRAL SELF-ALIGNMENT 
Concave rollers operate be- 
tween convex raceways. Inner 
ring is true spherical element, 
free to align in any direction 
without altering contact with 
rollers. Symmetrical rollers 
— pocketed in re- 
tainers for accurate spacing 
and guiding. 


GREATER STRENGTH, 
LESS WEIGHT AND BULK. 
provide uniform metal 
thickness, assuring a 
sound casting, free from 
distortion. 


LINK-BELT bearings used exclusively for 
almost 20 years by F. D. Cummer & Son Co. 


EARINGS that can withstand the si,ock loads, high 
B temperatures and abrasive grit common in an 
asphalt plant are indeed proof of sound engineering 
and top quality. So efficiently have Link-Belt bearings 
performed in this type of service that F. D. Cummer 
& Son Co., Cleveland, manufacturers of fine asphalt 
plants, has used them exclusively for all their shaft 
support requirements for nearly 20 years. 

Heavy-duty Series 6800 roller bearings exemplify 
the design advancements that make precision-built 
Link-Belt ball and roller bearings first choice for 
America’s hardest working equipment. From their 
ample reservoirs which prolong lubrication intervals 
to the compact, self-contained design—every detail 
contributes to long life and dependable performance. 
They are completely housing-sealed. Inherent self- 


alignment assures full load capacity even under shaft 
deflection or misalignment. 

Talk over your bearing problems with a Link-Belt 
engineer. There is a size and type of Link-Belt bearing 
that is right for your requirements . . . and they can 
be supplied from factory branch stores and authorized 
stock carrying distributors. You can also get complete 
information by writing for 120-page Data Book 2550. 


LINK? BELT 


BALL AND ROLLER BEARINGS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, 
N.S.W.; South Africa, Springs. Representatives Throughout the World 13.835 
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All Stainless Steel 


Brewhall of Anheuser-Busch 
Cuts Maintenance and 


Promotes Product Purity 


The new Anheuser-Busch brewery in California’s 
San Fernando Valley is a man-made beauty... 


It’s the nation’s first brewhall built to an inte- 
grated design, with all equipment of lustrous 


chromium-nickel stainless steel. 


Easy to clean and keep clean, it helps assure 
product purity in all divisions of the food and bev- 
erage industries. That is why Anheuser-Busch se- 
lected chromium-nickel stainless with its invalu- 
able protection against corrosion, year-after-year. 
The smooth, silvery-white surface of the Type 304 
stainless steel allows no harbor for contaminants, 


THE INTERNATIONAL NICKEL COMPANY, INC. 


+5 


75 Tons of Type 304 Stainless Steel 
were fabricated for the new Anheuser- 
Busch West Coast brewhall. Note size 
of this starting tank, by comparison 
with workman polishing it at plant of 
Nooter Corp., St. Louis, Mo. 


A— e e 


New Method of Supporting Brewing 
Tanks, devised by Nooter engineers, 
provides superior stability and per- 
formance. Eliminating usual costly 
complicated under framing. Nooter 
suspended three from floor beams of 
the plant itself, and rested others on 
steel legs sunk deep into concrete 
beams in the floor. 


no chance for product impurity. 


For other industries with different demands, it 
provides unusual strength at elevated tempera- 
tures, yet, in sub-zero service it possesses enviable 
toughness. It resists wear and has other useful prop- 
erties. And, of course, it readily responds to all 
usual forms of fabrication, including welding. 


Use chromium-nickel stainless to improve your 
products. Leading steel companies produce these 
austenitic alloys in all commercial forms. A list 
of sources of supply will be 
furnished on request. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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in your DRIVE for lower costs 





for 
construction 
machinery 







for 
packaging 
machinery 








for 
farm 
implements 












Leaf Chains 


self-aligning 
bearings 


for flexible couplings 



















And for any drive application, Chain Belt has a size drive and conveyor chain, sprocket, flexible coupling, 
and type of chain and sprocket that can help you in and self-aligning roller bearing selections to get lower 
your drive for lower costs. Your Chain Belt District costs, improved performance and longer life. Call him 
Sales Engineer will be happy to assist you in your or mail the coupon below today. 


Advous the one best chain 


for each service 
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CHAIN BELT COMPANY 54.504 
4715 W. Greenfield Ave., 







Milwaukee 1, Wisconsin 
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- 
| | 
l | 
| 
l i 
I Send literature on; [] Chabelco Chains; [] Roller Chains; | 
| O Detachable Chains; O Double Pitch Chains; Q) Leaf Chains; | 
O Flexible Couplings; O Bearings; C) Sprockets. j 
BELT l C) Have a Chain Belt Man call. 
j | 
l | 
| i 
a 
| 
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c c M FP A M Y 
District Sales Offices in all Principal Cities 
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How To Provide For Thermal 
Expansion With Bellows Devices 





Expansion joint employs flexible, leak- 
proof bellows to compensate for rapid 
thermal changes accompanying heating 
cycle in baseboard radiation systems. 
Bellows is free to move within protective 
One of the simplest ways of pro- 
viding for thermal expansion and 
contraction in fluid systems is 
through bellows devices incorpo- 
rated in the original design. 
Where heating and cooling of 
fluids would ordinarily add un- 
wanted stresses or even result in 
buckling or failure of members, the 


presence of a leak proof, flexible 
bellows properly located in the 
system compensates for dimen- 


sional changes. In addition, bellows 
flexibility permits a certain degree 
of misalignment to be tolerated 
without difficulty. 

This latter factor can sometimes 
represent important savings in 
production since the need for time 
consuming, precise, *lining up" of 
elements is eliminated. 


New Expansion Joint employing 
bellows as the flexible element 
solved a serious problem for man- 
ufacturers of baseboard radiation 
systems. Developed by the Clifford 
Manufacturing Company, the bel- 
lows joint takes up the expansion 
and contraction of the pipes with 
the heating cycle and eliminates 
the objectionable noises that result 
from pipes grating against floor 
and wall timbers. 


Flexible Jet Manifold Assembly 
utilizing a stainless steel bellows as 


50 


shield, absorbing pipe expansion. Device 
eliminates source of common complaints 
arising from noise produced by expand- 
ing pipes grating against floor and wall 
timbers. 

the flexible element solves a high 
temperature problem for jet engine 
manufacturers. Two benefits re- 
sult: dimensional changes are com- 
pensated and easy, leakproof 
assembly of flare fittings can be 
made without concern for a small 
degree of misalignment. The pro- 
tective metal braid and high 
strength stainless steel bellows 
make a mechanically rugged joint. 
Pressure rating is 1000 psi. 


Hermetically Sealed Aircraft 
Transformers employ a built-in 
bellows within the sealed chamber 
oe 








to compensate for expansion and 
contraction of the oil fill with tem- 
perature changes. The bellows thus 
prevents the development of high 
pressures within the unit and at 
the same time maintains a leak- 
proof hermetic seal. 


—" 














Flexible manifold assembly is designed 


around a stainless steel bellows for high 
temperature and anti-corrosion service. 
Flexibility of bellows simplifies alignment, 
permits easy, leakproof assembly of flare 
fittings and allows for thermal changes. 


E 





[———— 


Flexible Piping and flexible con- 
nectors are other applications where 
bellows allow for thermal expan- 
sion and mechanical displacement. 
In high temperature piping systems 
for example, bellows connectors 
absorb expansion and contraction 
and permit lateral motion of pipe 
supports with respect to one an- 
other. In aircraft applications, 
flexible bellows connectors are em- 
ployed in hot air de-icing systems 
where flexing of the wings requires 
equivalent flexing of the ducts. 


Your Design Problem involving 
thermal compensation or mechani- 
cal misalignment may be solved 
with a bellows device. Clifford will 
be glad to offer engineering help. 
Simply sketch the controlling di- 
mensions and specify the service 
conditions. We will help you arrive 
at a proper design and produce in 
quantity to your specifications. 


Write: Clifford Manufacturing 
Company, 122 Grove Street, 
Waltham 54, Massachusetts. Divi- 
sion of Standard-Thomson Corpora- 
tion. Sales offices in New York, 
Detroit, Chicago, Los Angeles and 
Waltham, Mass. 


7.4.23 


Bellows Aircraft 


iudi Heat Exchongers 
Volves 
Bellows 


TM 


MANUFACTURING CO 
WALTHAM, MASS 


Electronic 


Devices Equipment 
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Normal leverage puts the load on the pins at these points. Pins 
must have a high resistance to shearing — and every pin must 
stand up to plenty of abuse. Many manufacturers’ tests have 
proved Rollpin’s uniformly high shear strength. 


We urge you to test spring pins before you buy — for uni- 
formity of diameter and length, hardness, insertion and re- 
moval forces, and recovery of diameter, as well as shear 
strength. 


a hinge pin 


TRADEMARK 
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"© consystent 
stiehgth ..as important 


in the pin as in the socket 


The Moore Drop Forging Company, who manufactures the 
famous Craftsman wrenches for Sears Roebuck and Co., used 
stainless steel rivets to fasten the universal joint on their Flex 
sockets. Thorough testing, under all possible load conditions 
and drive angles, convinced them that Rollpin was stronger than 
the stainless steel rivet previously used. This led to a redesign of 
the joint with Rollpins replacing the rivets. Also, the spring ten- 
sion inherent in the Rollpin locking principle was used to pro- 
vide the "drag" that holds the socket head in angular position. 
The result . . . an improved product at lower cost. 

Dependability like this is based on the rigid ESNA® quality 
controls that insure consistent strength and mean reliable per- 
formance by every Rollpin. 

Moore Drop Forging Company was able to save assembly 
time, too. Rollpin is simply driven into holes drilled to normal 
production tolerances. It compresses as driven, locking itself in 
place by exerting pressure on the hole walls. In this case, the 
extra operation of spinning on a rivet head was eliminated. 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


Dept. R29-102, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening information: 


[] Rollpin samples [] Here is a drawing of our product. 
[J Rolipin bulletin What self-locking fastener would 
you suggest? 


Name a Title 


Firm 


Street 








Here's a watertight case for 
Tl 


DIE CASTING... - 


s 


pm 


... in this — 
ignition housing 


CASE HISTORIES FROM 
MT. VERNON FILES 


—and they're tight enough to keep out water 
under pressure. Finally, the finish of the castings 
is so good, we appiy the protective coating di- 
rectly, without sand blasting or cleaning. All these 
add up to a fine product, economically made." 


Whatever your product, whether simple or in- 
tricate, consult with us. We have 162,000 sq. 
ft. of facilities for die casting aluminum and zinc, 
and a vast reservoir of experience in die making. 
Perhaps we can help you, as we helped Superior 
water. Searching for the best way to produce Magneto, to lower unit costs . . . show you the 
the intricate housing which must keep its contents way to improved products, too. 
bone-dry under pressure, the makers, Superior 
Magneto Corp., Long Island City, N. Y., chose 
a 2-piece case die cast in aluminum by Mt. Vernon. 


This is a waterproof "Ignitor" —a distributor 
and ignition coil combined in one case — for a 
motor vehicle which must operate at times under 


Says Superior Magneto: ''With die casting we iii mAT ii ja 
get light weight, with thin walls of great strength "TS $88 ous M mi um -- » 
and uniform density, able to stand a 300-hour 
2'À G. vibration test. With a minimum of machin- 


ing, Uimensional stability is so good the parts are | Lg T. LÁ 3 4 bd Q lad 


interchangeable, with no need for hand fitting. DIE CASTING CORP. 
Both the brass bushings for spark-plug wires and 


STAMFORD, CONNECTICUT 
the steel drive-shaft bushing are integrally cast 
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LEAR, INC., ELIMINATED 
FINISH GRINDING OPERATION 
WITH SPEED-TROL 


Speed-Trols on boring machines at Lear, Inc., 
Grand Rapids, Mich., resulted in elimination 
of a grinding operation and a reduction in 
manufacturing costs. This was accomplished 
through Speed-Trol’s infinite speed adjust- 
ment and accurate speed regulation which 
allowed selection of the best cutting speeds 
for Carboloy or diamond tipped boring tools 
and boring to extremely close tolerances which 
obviated the need for a former final grinding 
operation. 


Industry Names Speed-Trol Production Advantages 


In a nation-wide user survey of Sterling Speed-Trol Variable Speed Electric Power Drives: 


86% Increased Production. 48% Improved Product 46% Saved Space. 18% Simplified Operations. 
à 96 Sv » 

Quality. 6496 Reduced Production Costs. 4296 1696 Synchronized Operations. 

Modernized Equipment and Machines. 2096 Reduced Investigate the possibilities of bringing some of these 

iid i Speed-Trol production advantages to y: >I ter- 

Spoilage and Rejects. 28% Increased Machine Ver- per Pago, eee a — EE Ae 
on SA ifie feles MORE; ling Engineering Sales Offices and over 400 Distributors 

€ le crease a oarcty. > í p n R e Y. . 

Satility 9 increasec nt oatet) © improve and Service Shops throughout the nation effectively 

Employee Morale. 62% Lowered Maintenance Costs. serve every industrial, commercia! and agricultural area. 

There is a Sterling Electric Power Drive to Meet Virtually Every Requirement 
© Sterling Slo-Speed Electric Power Drives—for geared low speed at its best 


Sterling Klosd and Klosd-Tite Motors—for constant normal speed at its best 


TE BPLUM p 
20-PAGE ILLUSTRATED CATALOG 
...Sterling Speed-Trol, Slo- M OTO E S5 


Speed, Klosd and Klosd-Tite 
Electric Power Drives. Write 
"e coating Wa, 8-451 Offices and distributors in all principal cities 


Plants: New York City 51 * Chicago 35 * Los Angeles 22 * Hamilton, Canada * Santiago, Chile 





Look what you can do 


with Alcoa’ Aluminum 
on your six-spindle 
Conomatics 


Conomatics are the only multiple bar automatics built with short, 
"weaveproof" upright frame members secured between a large, 
heavy top bed and base. Such construction makes possible a strong 
bridged support for the tooling area and its “work and tool axis.” 
With such a strong and sturdy frame, you can really “horse” 
Alcoa Aluminum Bar Stock through your Conomatics. Finished 
parts are smooth, with dimensional tolerances held to consistently 
close limits. Piece costs are lower, since from a pound of aluminum 
you can get three times as many parts as from a pound of the 
heavier metals. What’s more, aluminum parts won’t rust or cor- 
rode and are exceptionally good conductors of electricity and heat. 
Find out more about Alcoa Aluminum Screw Machine Stock— 
today. Contact your local Alcoa sales engineer or Alcoa distribu- 
tor. Both are listed under “Aluminum” in the classified section of 
your telephone directory. Or write, ALUMINUM COMPANY OF 
AMERICA, 853-K Alcoa Building, Pittsburgh 19, Penna. 


A LU AAT NIU AA 


ALUMINUM COMPANY OF AMERICA 


PRODUCTION AND DESIGN ENGINEERS 
will want two Alcoa booklets, Alcoa Alumi- 
num in Automatic Screw Machines and Cor- 
rected Tool Diameter Tables. Also available 
at no extra cost are two precision computers 
—a Speed-Feed calculator, and an alloy 
property guide which shows at a glance the 
various properties of Alcoa Aluminum Screw 
Machine Stock. 
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Your new designs 


can profit with 


Taylor Vulcanized Fibre 


V V hen you're looking for a material to fill a tough assign- 
ment...in your new designs or in present products ... 
don't overlook the many unique qualities of Taylor Vul- 

Flexibility gives lung ilo 9o sluadive Glbes canized Fibre. It offers a combination of physical charac- 

backed with Taylor Vulcanized Fibre, teristics, electrical properties and economic advantages that 

which retains strength under repeated you may find add up to the best answer for your product. 
, MM It's tough, flexible and strong. It withstands impact, 
resists wear and abrasion . . . and is a good electrical 
insulator. And it's exceptionally economical to machine ... 
cuts, drills and bends readily. It comes in sheets paper-thin 
to several inches thick . . . rolls . . . strips . . . rods . . . and in 
a variety of colors. A wide selection of grades probably 
includes a type that exactly meets the requirements of 
your particular application. 


Taylor specialists will be glad to help you apply Taylor 
Vulcanized Fibre in your production. Or, you may find it 
pays to have Taylor’s Fabricating Division furnish the 
y OMAL completed part to your specifications. 
Toughness of Taylor Vulcanized Fibre slot 
wedges protects motor windings . . . gives TAYLOR FIBRE CO. Plants in Norristown, Pa., and La Verne, Calif. 
dependable electrical insulation. 


Branch offices in Atlanta; Boston; Chicago; Cleveland; Dayton; 
^ Detroit; Indianapolis; Los Angeles; Milwaukee; New York City; 
Abo evdidil bun Toyo Philadelphia; Rochester; San Francisco; St. Louis; and Tolland, 
_ a varied line of high-quality laminated A! — 2 — end Houston, Texas; 
lastics, includi l l -— Jac sonville, Florida; New Orleans, Louisiana; and Toronto, 
silicone, epoxy and combination hissi- Ontario. 
nates . . . and polyester glass rods. 


Chr ee o TAYLOR 
ne fibre or laminated Laminated Plastics 


Vulcanized Fibre 
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Carpenter Stainless No. 20 Handles Hot 
Sulphuric Acid — Solves Corrosion Problem 


In this spray booth metal parts are cleaned by a solution 
of hot sulphuric acid. Booth is fabricated from Carpenter 
Stainless No. 20 Cb pipe, tubing, sheet and plate. 


When you have sulphuric acid or other strong corrosives 
to handle—or are fabricating equipment to do the 
job—remember Carpenter Stainless No. 20—also avail- 
able in bar, wire and strip. 


Highly resistant to concentrations or solutions of 
H;SO,, and unaffected by a long list of other highly 


corrosive acids, liquids, gases, Carpenter Stainless No. 20 
cuts the cost of corrosion control. What's more, it has 
the ductility and general workability for trouble-free 
bending, machining, threading, welding and brazing. 


Now is the time to get complete information on 
Carpenter Stainless No. 20 Cbin its many 
forms —see what it has to offer you. 

mgl | Write today for your copy of the 

| Carpenter Stainless No. 20 handbook. It 
| contains data on physicais, corrosion 
resistance, fabrication. 


The Carpenter Steel Company, Alloy Tube Division, Union, N.J. 


Export Dept.: The Carpenter Steel Co., Port Wasbington, N. Y.—"CARSTEELCO" 


oo vA le, 
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Picture a machine under the toughest 
job conditions you can imagine. Where 
bearings operate under the worst condi- 
tions—in dust, rain, fumes, grit—even 
completely immersed. Here, ordinary 
manual lubrication methods would be 
costly—man-hours would be wasted and 
production time lost while the machine 
was shut down for lubrication. 

If you were designing this machine, 
what method could you specify to make 
sure every bearing would always be 
properly lubricated? 

Here’s the answer—Alemite Accume- 
ter, the valve that is far more dependable 
than any man. This simple, completely 
































—— 


— >- 






i factory tested — field proved | Fr@@—Alemite Accumeter Catalogue 
Exhaustive, in-the-field tests show no appreciable varia- |  ALEMITE, Dept. T-104 
tion in the amount of lubricant discharged after 73,312 i 1850 Diversey Parkway, Chicago 14, Illinois 
lubrication cycles. Equal to 122 years of twice-a-day N : 
service! — Fae WAL ip TT Ea 2 gc mem 
REG. U. S PAT. OFF 
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ALEMITE 
Accumeter’ 


provides automatic, fool-proof lubrication for the 
heaviest, biggest machines, operating under 
the toughest conditions . . . indoors or outdoors! 


offers all these advantages! 
€ Eliminates shut-down time for lubrication. 
Adds productive time to machine output. 


€ Seals completely against dirt, grit, fumes, 
water all the way from "barrel to bearing." 


€ Prevents bearing troubles due to neglect or wrong lubricant. 


€ Services all bearings—including those inaccessible 
€ Avoids work spoilage and bearing 





sealed system delivers an exact amount 
of lubricant where it is needed at ex- 
actly the right time—while the machine 
is in operation! Time, maintenance and 
production costs drop—while output 
soars! No wonder more than 95% of all 
major plants buying machine tools spec- 
ify centralized lubrication! 

And Alemite Accumeter Systems are 
easy to design into any machine — and 
there is a system ready to solve any ma- 
chine lubrication problem. Find out 
about these automatic systems now. See 
for yourself the tremendous savings and 
efficiency they allow you to offer when 
you specify automatic Accumeter. 


ERN 


; ACCUMETER 
i 


> 


L 
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or dangerous—in one operation. 


repairs due to over-lubrication. 













EQUIPMENT 





Your engineers may have a dynamic idea for 
increasing operating efficiency of a certain piece 
of equipment. Their major problem is to be 
certain that the axle-transmission drive units 
will withstand this newly-visioned power and 
operational efficiency. 


That’s when Clark engineers can step into 
your picture. For more than a quarter of a cen- 
tury they have been solving similar problems. 
Working with your engineers they can contribute 
ingenuity combined with practical approach 
that will result in a dependable, rugged driving 
unit that fits your needs. 


IT’S ALWAYS GOOD BUSINESS TO DO 
BUSINESS WITH CLARK. 


CLARK EQUIPMENT COMPANY 
BUCHANAN, MICHIGAN 


Other Plants: Battle Creek * Jackson 
and Benton Harbor, Michigan 
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One B. F. Goodrich Rivnut does two 
fastening jobs, cuts assembly cost! 


Rivnuts provide at least 6 clean threads 
in one simple operation! 





1. Rivnut is threaded onto 
pull-up stud of a manual 
or pneumatic heading tool. 


2. Rivnut is inserted—head 
firmly against work —tool 
at right angles to work. 


QOL 





3. Tool lever operates pull- 
up stud, forming a bulge 
in the Rivnut shank. 


4. After upset, Rivnut threads 
are still clean and intact, 
ready for screw attachment. 


Compare these 4 methods of putting 
screw threads in thin sheet metal 


Pierced and tapped— 
3 threads 


LLL L ema 


Tapped—2 threads 
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Projection welded — 
4 threads 


Rivnut—at least 6 threads 





B.EGoodrich RIVNUT 
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PLUG BASE SOCKET 





B. F. GOODRICH RIVNUTS cut assembly time and costs 
since they provide a firm, accurate nut plate in one quick 
operation. Welding, tapping are eliminated. Rivnuts can 
be installed from one side and can take an attachment 
bolt from either end. 


In the application above (assembling spotlights) Rivnuts 
completely eliminated use of threaded studs which required 
welding in close quarters. They also eliminated a separate 
piercing and tapping operation and made it possible to 
attach nuts from the outside of the assembly instead of 
the inside. Rivnuts provided further cost savings since 
they could be attached after enameling without marring 
the finish of the unit. 


Whatever your fastening problem, there’s probably a 
B. F. Goodrich Rivnut that can cut both assembly time 
and costs. Get complete information and engineering help 
by calling in a B. F. Goodrich Rivnut engineer. The B. F. 
Goodrich Company, Department PE-10-4,Akron, Ohio. 


SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Demonstrates with motion how 
you can use Rivnuts to fasten 
TO and fasten WITH. Explains 
construction, gives proved ap- 
plications . . . Write for your 
free copy today to The B. F. 
Goodrich Company, Depart- 
ment PE-104, Akron, Ohio. 





The only one-piece 


blind rivet with threads 
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Here’s how 


TORRINGTON 


Cylindrical and Tapered 
Roller Bearings 
... Cut your costs, increase efficiency 


Finest bearing-quality steels purchased to 
our specifications, plus modern heat-treating 
methods, insure highest load-carrying capacity, 
long life, and resistance to wear. 


N Precision tolerances and finishes on both 
Hf rollers and races assure low eccentricity and 
| E uniform load distribution, cut friction to a 
cy minimum. 


Individual roller retainment keeps rollers well 
lubricated, simplifies inspection of race surfaces. 





Stabilized races maintain accuracy of fit under 
severest operating conditions. 


One-piece cast-bronze cages help minimize 


wear, lengthen bearing life. \ 





f ij ™ Rollers accurately guided at the pitchline—by 
contacting machined pads on each pocket face. 


Custom engineered to meet your load and speed requirements, 
TORRINGTON Cylindrical and Tapered Roller Bearings in- 
crease operating efficiency in the toughest heavy-duty applica- 
tions. Interchangeable in all types and sizes. 

SPECIFY TORRINGTON! 


THE TORRINGTON COMPANY 
South Bend 21, Ind. . Torrington, Conn. 


TORRINGTON BEARINGS 


Spherical Roller © Tapered Roller © Cylindrical Roller e Needle 9» Ball e Needle Rollers 
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United-Carr’s new self-locking, plastic nut 
is designed for blind application and can be 
used with all types of metal finishes without 
scratching or chipping the surface. Its plastic 
fingers provide rigid anchorage yet will not mar 
paint, polished metals or even porcelain 

Inexpensive sheet metal screws cut their own 
threads and expand the nut's fingers as they are 
driven, locking both nut and screw tightly in 


place. Screws can be removed and replaced 


several times without damage to the nut 
] 


DOT plastic snap-in nuts are electrically non- 
conductive and provide a high degree of insula- 
tion against heat transfer. For all practical pur- 
poses, they also provide an effective vapor seal, 

Available in several styles and sizes. Write for 
full information and samples or contact your 


nearest United-Carr representative, 


UNITED-CARR FASTENER CORP. 


CAMBRIDGE 42, 


MAKERS OF 


October, 1954 


MASSACHUSETTS 


FASTENERS 





The assembler inserts the 
UNBRAKO button head socket 
screw with his fingers, and 
runs it down as far as 
he can. 


He then tightens it with a 
standard UwsRAKO key. 
Once seated, the low head 
design of the UnsRAKO but- 
ton head provides a smooth, 
streamlined appearance. 


UNsRAKO button head socket screw: are used exclusively to assemble this controlled volum: 
pump, which was designed to fill the growing indusirial need for the pumping of an allotted quantity 
of liquid at higher pressures, higher capacities. 


Save inventory dollars 
Use UnpRAK0 Standards — stocked by your distributor Screws are made of heat 


treated alloy steel; have 
fully formed threads, Class 
Not only does your UNBRAKO distributor lower inventory investment, he 3 fit; are available in 


UNBRAKO Button Head Socket 


a i f . tandard sizes from # 8 to 
— 7 ost- ! 
also saves you time—and provides latest information about products, c M". aratai Bae atn 


saving methods, production techniques, current problems, trade practices. provides nonslip drive, pre- 
For latest data on UNBRAKO standard socket screw products, consult him vents marring or mutilation 
or write STANDARD PRESSED STEEL Company, Jenkintown 28, Pennsylvania. of the head. 


m = | y 
Ü SOCKET SCREW DIVISION ops E | | 
PENNSYLV ANIA ; f 


eif-Locking Flat Head Shoulder Dowel Knurled Head 
JENKINTOWN Set Screw Cap Screw Screw Pin Cap Screw 
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New, Improved Tracing Cloths 


Bruning research and manufacturing ex- 
perts have achieved these important im- 
provements in Bruning Tracing Cloths: 


1. Better Ink and Pencil-Taking Qualities... 
all-purpose cloth in this line takes either 
ink or pencil (through 8-H hardness). 


2. Safer Erasures .. . solvents will not 
damage surfaces. 


3. Better Translucency . . . result of improved 
base cloth and new exclusive coating 


formula. 

4. Water Repellent . . . two water-repellent 
cloths can be safely worked on by even 
sweatiest hands. 

5. Greater Permanence . . . finest aging 
quolities. 


Free sample sheets sent upon request 
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Prove it to Yourself ! 


Use this Special Offer 
to make your test of 


New, Improved 


BRUNING 
Tracing Papers! 


for Just 
P à e Dollat / 


5-yard, 36-inch wide roll of new, 
improved Bruning Tracing Paper 


Take advantage of this unusual offer to prove to yourself 
the superior benefits offered by Bruning's new, improved 
Tracing Papers. Look for the following specific benefits— 
they are the results of new advances in manufacturing 
techniques and the use of specially improved ingredients. 


l 


wm 


ww c» 
. 


Improved Translucency. Compare it with paper you are 
now using. Greater translucency is —, by improved 
transparentizing agent and technique of application. 


Greater Permanence. Excellent aging qualities, less 
brittle. Assures good prints at future dates. 


Better Inking and Pencilling. You'll see and feel the 
difference. Exactly right for your hardest grade pencils. 


Easier Erasures. Erase to your heart's content and see 
how hard it is to damage the surface. 


Minimum Leaching. Leave your drafting tape on for 
24 hours. Note how areas under tape retain translucency 
to enable clear, unmarred prints. 


You have everything to gain by sending one dollar, today, 
for your roll of our leading, all-purpose medium weight 
tracing paper. And remember: only quality —not price—of 
Bruning Tracing Papers has been increased. Free sample 
sheets sent upon request. 


Everything for the Engineer and Draftsman 


Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, Ill. 


Charles Bruning Company, Inc. 
4700 Montrose Ave., Chicago 41, Ill., Dept. 514 
Enclosed find $1.00. Please send me 5-yard, 36- 


| 

| inch roll of your new, improved tracing paper at 
| no further cost to me. 
| 

| 

| 

| 
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Company 

Address 
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With the new addition, the Uni- 
versity of Washington's stadium 
holds some 55,000 people. 
Mayari R was used for the sect 
brackets primarily for high tensile 
strength and corrosion-resistance. 
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- E 
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Steel for 7,000 seat 
formable, weldable, 


Everybody loves a football game, it seems, 
and so the University of Washington de- 
cided to enlarge its stadium by 15,000 
seats. To support the new seats, 7,000 
.steel brackets were needed. They had to 
be strong, of course, and able to endure 
constant exposure to the atmosphere. 
They were to be formed from channels 
to the shape shown at right, and then 
welded into position 

These requirements led Century Metal 
Works, Seattle, who fabricated the brack- 
ets, to select Mayari R high-strength, 
low-alloy steel. Because it has 5 to 6 
times the atmospheric corrosion-resist- 
ance of plain carbon steel, and nearly 
50 pct greater tensile strength, designers 
knew that Mayari R would provide safe, 
long-lasting seat supports 

Century Metal Works found that they 


brackets had to be 
corrosion -resistant 


could cold-form Mayari R in practically 
the same way as plain carbon steel, with- 
out any special equipment. Welding the 
braclets in place posed no problems, 
either, since Mayari R welds as readily as 
any steel, and more readily than some. 

These seat brackets illustrate how man- 
ufacturers and fabricators can take full 
advantage of Mayari R's superior qualities 
without having to adopt special shop 
techniques or equipment. The cold-form- 
ing, hot-forming, shearing, flame-cutting, 
punching, machining or welding of this 
versatile steel require little if any variation 
from normal procedures. 

Our new Catalog 353 digs pretty thor- 
oughly into Mayari R's properties and 
possibilities. You'll find this book worth 
having. You can get a copy through the 
Bethlehem office nearest you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bet em Pacific Coast Steel Corporation. Export 


Distributor: Bethlehem Steel 
BETHEEHEM 
11 111 


Mayari R nabs 20pm shongn- 
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Export Corporation 
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HERES ADVANCED-DESIGN SPEED CONTROL 






ALLIS-CHALMERS 
PACKAGE 
DRIVES 





ALLIS-CHALMERS 
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5, 125 hp. Reversing, dy- 


namic braking (rear view). 


Size 2 packaged drive 
25 hp; with electronic 
peed regulation of 
196 based on top speed 
3550 50 rpm 


A-C package drive, Size 
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QZ speed control of machine 
tools and other applications 
requiring accurately variable 


speed over a wide range 


Get ALL of these advanced features 


Magnetic amplifier generator field control. @ Complete group of optional features including: 
— dynamic or regenerative braking 

— reversing 

— jogging ; 

Potentiometer rheostat in control station — controlled rate of acceleration and 
(optional) deceleration 


All machine functions controlled from one or 
more remote points. 


Control may be preset for repetitive operations. GET COMPLETE DETAILS on the Allis-Chalmers 


. : Package Drive to fit your particular application. 
Full protection against overload, undervoltage. Available in 5 cabinet sizes — 5 to 150 hp. Call your 


Other protective devices to suit the application. nearby Allis-Chalmers Office or write Allis-Chalmers, 


Milwaukee 1, Wisconsin. Ask for Package Drive 
Bulletin 51B8166. 


ALLIS-CHALMERS 


Milwaukee 1, Wisconsin 



















Everything You Need... 
from Power Line to Driven Shaft 


Motor i l'exroj elt Drive NATION-WIDE CERTIFIED SERVICE 


Ail f elia Irce Almost a hundred Allis-Chalmers Certified Service 
You will save time and engineering costs and reduce Shops in industrial areas in all parts of the country 
assembly problems when you use an Allis-Chalmers provide factory approved service and parts If you use 
complete machine drive. Components are of coordi a special motor, Certified Service Shops have the full 
uM dons ied aie lain aines oncle and benefit of factory drawings and advice for service work 
parts fit and work together properly when assembled Call the Allis-Chalmers District Office near you next 
One requisition, one order, one invoice saves on pape! time you have a drive problem. A competent applica 
work. And you can obtain engineering assistance fron tion engineer will be glad to put the full facilities of 
qualified field application engineers who thoroughly Allis-Chalmers at your disposal. 
understand the c mplete drive problem * 


Texrope is an Allis-Chalmers trademark 
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ALLIS-CHALMERS © 


Milwaukee 1, Wisconsin 










in APPLIANCE CLUTCHES... 


If you want clutches that deliver dependable per- 
formance for the life of an appliance— yet cost less to 
manufacture and maintain—you should investigate 
cork clutch facings. 

Cork has a high coefficient of friction, even when 
immersed in oil. Therefore, its normally possible to 
use fewer or smaller plates or reduce engagement 
pressure and still get the desired torque capacity. 

In a properly designed wet clutch, cork facings en- 
gage smoothly and operate quietly. Wear on facings 
is very slight, and there are no damaging particles that 
can be released into the oil. Since cork is resilient, fac- 
ings conform to opposing plates perfectly. 

A good example of cork’s advantages is found in 
the experience of a manufacturer of well-known 
automatic washers. When he switched from stamped 
metal plates to cork facings, he solved his major clutch 
production and service problems. Until he made the 


ARMSTRONG’S FRICTION MATERIALS 


cork facings give low-cost, trouble-free performance 


change, his clutches required a preliminary break-in 
period plus a draining and refilling of the oil. Even 
with this precaution, abrasive particles continued to 
damage gears and facings, causing clutches to fail 
Service and replacement costs were excessive. 

When he substituted cork, clutch service calls and 
replacements were virtually eliminated. And because 
of cork’s high torque capacity, it was actually possible 
to use only three cork-compounded facings in place of 
the original eight metal friction surfaces 

Perhaps cork’s high torque capacity and dependable 
performance can help your clutches work better, too 
Tell us your application—appliance, automotive, busi 
ness machine, or industrial equipment—and we'll 
gladly help you choose the most efficient cork facings 
for your clutches. Write Armstrong Cork 


Company, Industrial Division, 7210 Imperial (A) 
Avenue, Lancaster, Pennsylvania. 
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"Nothing can go wrong 
with Roto-Lock performance" 


S. Elgin Metal Casket Company 


Simmons Roto-Lock Fasteners are used by Elgin Metal Casket Co., 
of Elgin, Illinois, to give its Permaseal Caskets a perfect hermetic 
seal against air and water. Drawn down with a pressure of up 
to 1500 lbs., Roto-Lock guarantees an absolutely tight seal and 
strength far beyond requirements. 

President E. B. Stewart of Elgin says: “Roto-Lock worked out 
particularly well because of the simplicity of its construction, and 
the fact that it was a lock already in a housing which could readily 
be sealed. Functionally the lock is very good since it pulls the lid 
down with ease and is a quick-operating mechanism. In other 
words, the locking and sealing operation can be accomplished 
quickly and easily in a matter of seconds. Since the whole locking 
and sealing mechanism contains only one moving part, there is 
nothing that can go wrong with the performance of the lock. Of 


course, this is important since mal-function at a funeral service 


Roto-Lock operation is simple: would be a serious matter.” 


Serrated, tapered cam en- 
gages latch — draws panels 


tightly together when turned An and there’s a Roto-Lock application 
b k or other hand tool. M e 
ee 4 to improve your product 


Roto-Lock, which makes butt or right-angle joints quickly, is 
finding wide application in portable shelters, air freight and cold 
storage shipping containers, walk-in coolers, demountable furni- 
ture and scaffolding. It fastens in any misaligned or semi-open 
position and recesses completely into panels. Wherever demount- 
ability is important, there’s a Roto-Lock application. 

Write today for our 36-page catalog. It’s filled with applications 
of Roto-Lock and Simmons’ four other special fasteners engineered 
to improve products and reduce assembly costs. 


SIMMONS FASTENER CORPORATION 
1751 N. Broadway, Albany 1, New York 


G V 
S | | | | | | O nN S Some applications of Roto-Lock: 


1. Portable Shelter 


QUICK-LOCK * SPRING-LOCK * ROTO-LOCK - LINK-LOCK + DUAL-LOCK 2. Partition 


FASTENERS WITH USES UNLIMITED xii 3. Demountable 


Refrigerator Unit 
4. Demountable Desk 
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The Dana Warp Mills 
took advantage of Life- 
Line Gearmotors' 
compactness and oper- 
ating efficiency.Shown 
is a Life-Line Gear- 
motor driving a de- 
livery roll ona slasher. 





Close-Quarter Servicing No Problem 
when your drive is a Westinghouse Gearmotor 


Powering equipment at the Dana Warp 
Mills meant putting compact and depend- 
able drive units into cramped quarters. To 
meet space limitations, designers carefully 
selected gearmotors with minimum size and 
definite servicing advantages . . . they speci- 
fied Life-Line Gearmotors. 

Integral design of Life-Line Gearmotors 
provides maximum saving in space and 
means no intricate coupling or alignment 
problems. 

Inspection and servicing of Life-Line 
Gearmotors is simple. Sight gauges on both 
sides of gear case enable quick detection 


*Trade-Mark 


you can 6E SURE...ıF r5 


of oil level. The gear case is split horizon- 
tally and by removing a few bolts, the gear 
cover can be lifted clear of the unit. This 
simple operation makes all working parts 
accessible without draining oil or disturb- 
ing the unit mounting. Machine alignment 
remains true. 

Life-Line* motor features and tough, pre- 
cision-made Westinghouse gears combine 
to give Life-Line Gearmotors lasting stam- 
ina, even on the most rugged jobs. 

For detailed information, write Westing- 
house Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-07323 





s 


[2 
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Westinghouse 
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48-inch diameter 
positioning table 


za C.D 


shaft mounted reducer 


V2 hp flange 


mounted motor 


WITH HIGH CAPACITY, SPACE AND WEIGHT SAVING 
CONE-DRIVE SHAFT MOUNTED SPEED REDUCERS 


Yes, Cone-Drive shaft mounted speed reducers save 
weight and simplify design because of their unique 
double-enveloping worm gears. Three standard sizes 
currently available from stock, 2, 2? and 3 inch 
center distance, in pinion under, pinion over or 
vertical shaft models enable you to pick the right 
reducer for your application. Standard reduction 
ratios range from 5:1 to 60:1 with additional speed re- 
ductions readily available when the motor is con- 
nected to the input shaft with vee belts or pulleys. 


Machine Products Corp., Detroit, improved its 36 
and 48-inch diameter Rotab precision positioning 


tables with motorized Cone-Drive shaft mounted 
speed reducers. These were added to the two Cone- 
Drive gearsets already used on the Rotab to give 
fast, smooth table tilting and eliminate operator 
fatique when the table is operated continuously for 
precision checking or machining. 


You too, can improve your product's performance, 
cut manufacturing costs, simplify maintenance and 
streamline its appearance with a space saving Cone- 
Drive shaft mounted speed reducer, motorized or 
standard drive. For motorizing, a bell housing accom- 
modates standard NEMA C-type flanged motors. 


COMPLETE ENGINEERING DETAILS ARE AVAILABLE IN BULLETIN CD-323. IT'S FREE FOR THE ASKING. 





DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 


65 


WIA LON, Michigan Tool Comping 


7171 E. McNichols Road * Detroit 12, Michigan 
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In spect 
truded 
variety 


Tenth / 
St. Lou 


Magnesium extruded shapes ready for immediate shipment. 


a new look at Magnesium! 


» = " T Designers and cost-conscious production men have found the answer to 
NEW AW AILABILI I a e « their problems in many applications with magnesium extrusions—now 


produced by new Dow facilities. Standard and special shapes, bars, rods 


SHAPES AND LENGTHS and tubing—all are readily available in alloys which save weight, add 
TOT "^T^ ^ rry T strength, cut costs. Get information on magnesium from your nearest 
NEW ER BEI ORE EX I RU DED Dow sales office or write THE DOW CHEMICAL COMPANY, Midland, Michigan. 


Inspector checking special ex- Magnesium bars, rods, shapes and World's first 84-inch magnesium This coil of magnesium sheet 
truded shapes offered in a wide tubing. Available in diameters or coil mill now rolls sheet and plate in started through the 84-inch coil 
variety of alloys and sizes. cross sections up to 10 inches. greater lengths and widths. mill as a one-ton rolling ingot. 
Tenth Annual Meeting, The Magnesium Association, ad 
St. Louis, Mo. November 15-17 you can depend on DOW MAGNESIUM 





WESTERN GEAR 


WESTERN GEAR 4 


PACIFIC-WESTERN PRODUCTS | 52277 7*2 WINERY * 
PACIFIC GEAR & TOOL WORKS - SOUTH WESTERN GEAR WORKS 
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| Special Purpose. 
Extended Bearing Motor X 


4 
Power Transmitter 
(Clutch-Brake Motor) 


Special Purpose 
Vertical Motor 


Í ALAA 
No standard motor can hope to match performance with 
a motor custom designed to meet unique requirements. 


That’s why Diehl lays so much emphasis on custom con- 
struction .. . why, through the years, it has geared its 
abilities and its facilities, its design, engineering and 
manufacturing functions for maximum cooperation with 
its customers . .. whatever the application. 


Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, N. J. 

Please send me the following bulletins: 

C New Type “D” Motor Bulletin No. PE-3304 


å O Consolidated Catalog & Price List No. PE-3310 
custom -tailored motors can: 


Cut costs + Save space + Reduce weight + Improve safety 
Simplify design + Speed production + Improve appearance 
When you want a fast, thorough answer to an unusual 


motor problem it will pay you to consult Diehl. Name 
your conditions ... Diehl will design and build to match. 


Name 





Compony 





Street 





0000000000000000000000000000000009 
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Flux coated metal-arc welding in a 
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You can design any welded aluminum parts 
for your products with confidence because 
Reynolds Aluminum Fabricating Service can 
produce these parts and produce them effi 
ciently and economically to your specifica- 
tions. Reynolds years of day-in, day-out weld- 
ing and brazing on a wide variety of jobs—plus 
continuous developments and experimenta- 
tion in the use of welding and brazing equip- 
ment and techniques—assure you the very 
highest quality welded and brazed parts. 
Look at the photos on these pages. Note the 
variety of Reynolds welding and brazing op- 
erations. Reynolds offers welding equipment 


Reynolds plant. 


SEE “Mister Peepers”, starring Wally Cox, Sundays on NBC-TV 


Reynolds plant photo showing flash 
welding of aluminum. 


ie * IB N 
m e 1 


esign aluminum parts requiring 


WELDING .. BRAZING... 


THERE IS NO SUBSTITUTE FOR REYNOLDS 
EXPERIENCE AND FACILITIES 





ranging from 30 to 800 amp., like the automatic 
fusion welding equipment shown at right ca- 
pable of continuous welding up to 63 inches 
per minute and featuring built-in crater fillers 
that permit crater-free welding. Remember, 
too, Reynolds constant quality control mini- 
mizes “down time”—cuts your costs. 

For full details on these operations and on 
the many other services offered by Reynolds 
Aluminum Fabricating Service, call your 
Reynolds office listed under “Aluminum” in 
your classified telephone directory or write 
Reynolds Aluminum Fabricating Service, 
2061 So. Ninth St., Louisville 1, Kentucky. 


Write for your copy of the new 24-page “Catalog of Facilities.” Get full details on the 
tremendous production facilities of Reynolds Aluminum Fabricating Service. 


BLANKING - EMBOSSING + STAMPING - DRAWING - RIVETING - 
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Spot welding clips to roll formed patio 
awning beam in a Reynolds plant. 


FORMING 
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Reynolds automatic 
fusion welding equip- 
ment. Small photo 
shows finished trailer 
wheel welded on this 
equipment ina 
Reynolds plant. 


Inert-gas-shielded 
arc welding on alu- 
minum tubing in a 
Reynolds plant. 


A conveyorized brazing furnace in 
a Reynolds plant. 


ROLL SHAPING - TUBE BENDING - WELDING - BRAZING - FINISHING 


Product Engineering — October, 1954 





NEW 


Here’s your guide to 


SAVINGS with NEW 


Standardized BOSTON,- Products 
— from STOCK 


BEAR-N-BRONZ 
Solid Bronze Bearings 


A complete line — 768 stock sizes of 
Standard Bearings — 221 stock sizes 
of Cored Bars — 35 stock sizes of 
Solid Bars. CERTIFIED Highest Qual- 
ity, with a MONEY-BACK offer. 


BOST-BRONZ 
BEARING BANK 


A sturdy metal kit, with 47 common 
siges of Bost-Bronz oil-impregnated 
bearings, from which 313 standard 
sizes can be cut with a hacksaw — 
means you have any bearing you 
need on hand in any emergency. 
Saves 50% over buying same bear- 
ings separotely. 


20° PRESSURE 
ANGLE SPUR GEARS 
in a full range of 
stock sizes 


Off-the-shelf delivery on 20 pitch to 
4 pitch with pitch diameters from 
.6" to 40". Save 2096 in weight — 
sace — cost. 


3-PIECE 
JAW COUPLING 
with BOST-BRONZ 


insert 


BOST-BRONZ oil-impregnated Bear- 
ing cushions torsional load, resists 
wear from any rubbing friction . . . 
17 stock sizes, with hole diameters 
from 9$" to 14". 


Get your copy from your nearby 


DISTRIBUTOR 


20 SHAFT SIZES 


UP TO 2X," 


ONE 


ADDED TO FORMER 
Y" TO 1%" RANGE 


SPROCKETS 
Larger, heavy duty 
SHOLD-A-GRIP 
Interchangeable Tapered 
Sprockets and Bushings 


Sprockets up to 24” pitch dia. — 
and Bushings to fit shaft sizes from 
Y" to 3" by 16ths. Also, more sizes 
available in conventional sprockets. 


PILLOW BLOCKS 
and Flanged 
Cartridges in 
larger sizes 


Now, precision Type ABEC No. 1 
Classification Bearings in a stock size 
range for 27 shaft sizes from 'A" to 
2X4", fully self-aligning. 


NEW PRODUCTS Catalog NP-55 


lists full specifications of these new Boston Gear 
products and many others in 196 pages. Get your 
copy ... use it with your BOSTON Gear General 
Catalog No. 55 . . . for up-to-the-minute informa- 
tion on the products that make BOSTON Gear first 
choice of cost-wise buyers. 


Look under "Gears" in the Yellow Classified Section of your 
Telephone Directory for the BOSTON Gear Distributor nearest 
you. Catalog NP-55 also available from Boston Gear Works, 


71 Hayward St., Quincy 71, Mass. 
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TRIPLE-TEMPERED (3- 


CORD 


makes new, super-V-belt possible 


40% HIGHER HORSEPOWER RATING 
without sacrifice of service life. Much 
higher shock-resistance. Minimum 
stretch. Long flex-life. Dimensional 
stability under all storage and operat- 
ing conditions. Maximum resistance to 
oil, moisture, mildew and static gen- 
eration. These are the properties built 
into the new HY-T V-Belt by the 
G.T.M. — Goodyear Technical Man — 
with the help of Triple-Tempered 
(3-T) Cord. 


3-T Cord is the result of an exclusive 
and patented Goodyear process—a 


GOOD? 


GOODYEAR 


INDUSTRIAL 


" ———À 
PRODUCTS 


$D-Specified «c: v-selts 


for he 


HY-T-T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 


triple-action tempering of special syn- 
thetic cord, involving Tension, Temper- 
ature and Time, which "sets" the cord at 
its point of maximum strength and resil- 
ience. Using this super-strong cord as the 
load-carrying member, the G.T. M. built 
a completely new super-V-belt of com- 
pletely balanced construction. 


The HY-T V-Belt is designed for serv- 
ice on heavy-duty, high-shock-load 
drives or on drives where limited space 
previously resulted in underbelting. On 
such drives it has been thoroughly 


avy-duty 


high-shock-load driv 
t 


B 


C 


E 


3-T CORD makes 
the new HY-T 
V-Belts so strong 
that seven of these 
super-belts will do 
the work of ten 
standard belts on 
such tough drives as 
oil well mud pumps, 
rock crushers, metal- 
forming presses, 
pebble mills, paper 
and sawmill machin- 
ery—at the same cost 
per rated HP and 
with net savings on 
coniplete drives. 


proved to give longer life than stand- 
ard fabric belts with appreciable sav. 
ings in drive and maintenance costs. 
For details on the super-rated HY-T 
V.Belt see the G.T. M. or your 
Goodyear Distributor. Or write 
Goodyear, Industrial Products Divi- 
sion, Akron 16, Ohio. 


YOUR GOODYEAR DISTRIBUTOR can quickly 
supply you with Hose, Flat Belts, 
V-Belts, Packing or Rolls. Look for 
him in the yellow pages of your Tele- 
phone Directory under “Rubber 
Products” or “Rubber Goods.” 


EAR 


THE GREATEST NAME IN RUBBER 
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This portable electric hammer is completely self-contained. So are the one-piece, 
all-metal Fiex.ocs that hold it together, even under the intense impact vibration induced 


by the rapid hammering action. 


FLEXIOCS chosen to withstand vibration 
of 3000 hammer blows per minute 


The manufacturer of this portable 
electric hammer reports, "FLEXLOC 
Self-Locking Nuts have solved our 
problem of obtaining a desirable fas- 
tener, because they withstand the ter- 
rific vibration induced by the impact 
of 3000 hammer blows per minute 
without working loose." 

This portable electric hammer is 
subjected to terrific impact-induced 
vibration. The fasteners that hold it 
together must take the same beating. 
The FLEXLocs were selected only after 
numerous fastening devices had been 


FLEXLOC 


tested. Two 14’’-20 nuts hold the 
fastening bolts securely in position on 
the forward end of the hammer. One 
1’’-14 nut prevents loosening of the 
components at the nose. 

You can get FLEXLocs of various 
types and materials in a wide range 
of sizes and in any quantity. And these 
one-piece, all-metal locknuts are car- 
ried in stock by leading industrial 
distributors everywhere. See your 
FLEXLOc distributor or send for litera- 
ture and samples. STANDARD PRESSED 
STEEL Co., Jenkintown 28, Penna. 


LOCKNUT DIVISION 


Starting. A FLEXLOC starts like 
any ordinary nut. Put it on 
with your fingers. Tighten it 
with a standard hand or 
speed wrench. 


Beginning to Lock. As the 
bolt enters the segmented 
locking section, the section is 
expanded, and the nut starts 
to lock. 


Fully Locked As a Stop Nut. 
When 1 threads of a stand- 
ard bolt are past the top of 
the nut, the FLEXLOC is fully 
locked. A FLEXLOC does not 
have to seat to lock. 


Fully Locked As a Seated 
Nut. When it is used as a lock 
or stop nut, the locking threads 
of the FLEXLOC press inward 
against the bolt, lifting the 
nut upward and causing the 
remaining threads to bear 
against the lower surface of 
the bolt threads. Vibration 
will not loosen a FLEXLOC, yet 
there is no galling of threads. 


- JENKINTOWN PENNSYLVANIA 


Product Engineering — October, 1954 








































ABOUT MOTO 


20 
T FREE / .. «+e THIS FULL-COLOR PROFUSELY ILLUSTRATED BOOKLET OF FACTS 
THAT HAVE A BEARING ON THE LIFE OF YOUR MOTORS 








Comparisons of methods for lubricating 
electric motors are interestingly depicted 
in this new booklet. It illustrates the 
three principal types of bearing systems 
"mom a used in motors — cartridge, one-side 
FOR LONGES) lubrication and Lubriflush — with 
explanations of the functions of each. 
For demonstrating the action of 
re-lubrication in the U. S. Lubriflush 
bearings, a transparent bearing 
housing is dramatically illustrated by 
a series of natural color photos. Proof 
that any motor bearing breathes air 
and therefore leads to contamination 
of the bearing is photographically 
demonstrated to indicate the necessity 
of lubrication every year or so. 
Excerpts of statements by leading 
bearing manufacturers about the 
necessity of motor lubrication are 
presented. This informative 
educational booklet, edited by 
lubrication engineers, is full of star- 
tling facts you should know. Write 
today for a complimentary copy. 
Simply fill in the Coupon below. 


U.S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif. * Milford, Conn. 


U. S. ELECTRICAL MOTORS Inc. PRE-9 
P.O. Box 2058, Los Angeles 54, Calif. or Milford, Conn. 
[] Lubriflush Booklet #1848 


MOTORS cos 
U * Ss. O T =, FOR Name 


Company 














BOOKLET 
: mm Address 
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“ACADIA syNTHETIC RUBBER PARTS 


ARE MADE ALL 3 WAYS! 


With Acadia you have a choice! Not only Also, we offer Acadia SILICONE Rubber, 
molded rubber . . . not only molded and die- molded or extruded for gaskets, seals, “0O” 
cut... not only extruded rubber . .. but  . rings, washers, sheets, cut-parts and pack- 
rubber parts any way you require! Better ings. This is the rubber that will stay resil- 
yet, Acadia uses whatever method the re- ient at 100° below zero, or 500° above! 
quirements of the job and you dictate is the There’s an Acadia Sales Engineer near 
best way to do it. you to serve you. Write us today, and we’ll 
Acadia is especially sensitive to your spec- put him in touch with you immediately. 

ifications. We will process synthetic compo- 

nents for oil-resistance— good aging proper- 


a 
ties — resistance to heat — any characteristic ACADIA 

you’re seeking, or a combination of charac- 

teristics. Acadia parts are cut, molded or y 


extruded to all required shapes, sizes and types, PRODUCTS 
with almost unlimited applications. 
- DIVISION OF WESTERN FELT WORKS 
4021-4139 W. Ogden Ave., Chicago 23, Illinois 
Branch Offices in Principal Cities 


MANUFACTURERS AND CUTTERS OF WOOL FELT 
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FOR SUPERIOR 

QUALITY IN 
ALUMINUM COILED 
AND FLAT SHEET 

T1 CIRCLES & BLANKS... 


CALL 


AVAILABLE IN ALLOYS 
2S * 3S * 4S * 505 * 525 


Coiled and flat sheet up to 36” wide and 
.060” thick, as well as circles and blanks. 


For 153 years Revere has been rolling non-ferrous 
metals, and for more than 30 years has been 
fabricating aluminum. Out of this long background 
have come the superior Revere aluminum sheet 
products, as well as a system of quality control that 
emphasizes the specific requirements of each cus- 
tomer, plus the equipment and experience to 
fabricate the product accordingly. 

Not only for aluminum sheet products, but also 
for aluminum seamless drawn tube, extruded prod- 
ucts, electrical bar and forgings, it will pay you to 
come to Revere first. And for help with difficult 
problems, always feel free to call upon Revere 
Technical Advisory Service. 






















All users of aluminum should become acquainted with 
the new, uniform alloy designation system adopted by 
The Aluminum Association, which will go into effect 
during the last quarter of 1954. Following are the old 
and new designations applying to the Revere Aluminum 
Alloys. Write us for pamphlet on the subject. 


OLD 
28 3S 48 24S 50S 52S 61S 62S 63S 


NEW 
1100 3003 3004 2024 5050 5052 6061 6062 6063 







REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities 


| Mills: Baltimore, Md.; Chicago and Clinton, lll; Detroit, Mich.; 
SEE "MEET THE PRESS" ON NBC TELEVISION, SUNDAYS 
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AUTOMATICALLY LUBRICATES 
YOUNGSTOWN MILL 


e...» and cuts MAINTENANCE 







After the first four months of operation, the only maintenance on TRABON'S 
automatic lubrication system, recently installed on the Youngstown Sheet & Tube 
Company's 44” blooming and slabbing mill, was the replacement of two hoses in an 
unusually hot spot. 














Bearings were in good shape after the rolling of 238,100 tons. Everyone was pleased 
with the production record. 


We were, too, because this installation proved once again that a Trabon system can de- 
liver just the right amount of oil or grease at just the right time in exactly the right place. 


And a Trabon system does this job under the worst possible operating conditions ... 
dirt, steam, ice, heat . . . positively! 


What's YOUR lubrication problem? Write for our current detailed literature. 


+ í : : 
Pertinent e Automatic oil system lubricates screws, breaker * All pumps in cellar. 
blocks and nuts. * Control boxes in en- 
* Automatic grease system lubricates roll necks and oe ean 
chuck slides; front and rear table drives, manipulator * Lights and warning 
and feed roll bearings in mill housing. horns included. 


TRABON automatic lubrication has a BEARING on the subject of production 


ENGINEERING CORPORATION 


1814 E. 40th STREET * CLEVELAND 3, OHIO 


D T 
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PRECISION LIMIT SWITCHES 













MOTOR CONTROLS 


K A 
a! 

er for Automatic Machines + M 

uU = — 849 Pneumatic Timer 
+ Adjustable—1/6 to 





When you sell your machines fully equipped with automatic 


Bulletin 709 motor controls, make these controls a featured sales asset. 180 Seconds 
Solenoid Size 3 Starter Standardize on a line... like ALLEN-BRADLEY .. . having a 
2 A world-wide reputaton for QUALITY ... and you can guar- 





antee “complete” customer satisfaction. 

Independent industry-wide surveys list ALLEN-BRADLEY 
controls at TOP preference among machinery users. In test 
after test ALLEN-BRADLEY motor controls are the first choice 
of designers, shopmen, and electricians. They like the simple 


I 





A-B design and trouble free operation. They like the fine 





X A-B appearance. They like the big line of A-B accessory 





E 
- 
3 


Bulletin 801-802T 
Limit Switches 


controls that solve so many control problems so easily. They 
like the all around A-B "Quality." 
We shall be glad to send you the Allen-Bradley Handy 


Bulletin 702 Two and Three 
Pole Size 1 Contactors 


Catalog. Please write for your copy, today. 





Bulletin 350 Drum Switch 
for Flush Mounting 


Bulletin 800T Oiltight 
Selector Switch 





The reason for 
the trouble free 
performance of 
Allen-Bradley 
solenoid start- 
ers is the sim- 
plicity of de- 
sign. There is 
but ONE MOV- 
ING PART... 
the ONE PIECE 
solenoid plung- 
er which carries 
the double 
break moving 
contacts (shown 
in red). 





SIMPLE — 
Only One Moving Part 


The double 
break fixed 
contacts are 
mounted in the 
molded contact 
block (shown in 
black). 

The cadmium 
silver moving 
and stationary 
contacts need 
no filing, clean- 
ing, or dressing. 
They are good 
for miilions of 
switching oper- 
ations. 





Bulletin 700 Universal A-C 


4-Pole Relay 





Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Limited—Galt, Ont. 


Bulletin 892 Terminal Blocks 
for Special Control Wiring 








ALLEN-BRADLEY 


= QUALITY = 


Williams punch and die making 
Ettco multiple spindle drilling and tapping machine with two machine with A-B flush type starter. 
Ettco single spindle tapping Allen-Bradley Bulletin 609 manual flush type motor starters. 
machine with manual flush starter. 


the appearance 
of your machines with A-B flush type motor starters 


When contemplating the design of a new These flush type motor starters give a 


smooth, modern appearance to the 
machines and, therefore, provide a “sales 
value” that can be used to advantage. 
Allen-Bradley Bulletin 609 manual start- 
ers, Bulletin 709 automatic starters, and 


Look at the trim appearance of the three 3 al Bulletin 712-713 combination starters can 
motorized machines shown above. Note 


machine, take advantage of the oppor- 
tunity to "streamline" your design by 
recessing into the base of the machine at 
least the starter — and perhaps this can also 
be done with the motor. 


be furnished in several types of flush 
mountings. They are fully described in the 
Allen-Bradley Handy Catalog. Send for a 
copy, today. 


how the designers have provided recessed 
cavities for flush type Allen-Bradley Bulletin 
609 manual motor starters. 


Bulletin 609 manual 
General purpose starter in machine base 
with white interior 


THE LINE OF BULLETIN 609 MANUAL STARTERS 


Flush type Weatherproof & waterproof Explosion proof Single phase 


à RÀ 
es oO oO 


du 


e 
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ez 
ENCLOSURES FOR EVERY OPERATING CONDITION 9-54-R 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. In Canada—Allen-Bradley Canada Limited— Galt, Ont. 


ALLEN-BRADLEY 


BULLETIN 609 MANUAL STARTERS 
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A service for 


early birds 


i engineering new 
metal products 


Onn Seg et ae OR 
... early birds i 
are saeet metal design engineers 
and production men who make a point of 


getting the gremlins out of new products 
or new models in early stages... 





Are you an EARLY BIRD? Then here's a new service 
to help you bring new products in on the beam. 


First step is to take your design to engineers in 
National Lead's Tool & Stamping Department. 


They'll check for production bugs and ways to cut 
costs. Then they'll cast try-out tooling in “Kirksite” 
A or “Nalcolite” plastic and stamp out components 
... Making any indicated changes. 


If you need pilot models, they'll assemble them too. 
Once you're satisfied with dies, parts, and pilot 
models, National Lead turns the try-out tooling over 


to you... for medium-run production or for duplica- 
tion in steel tooling for very long runs. 


Vou ART IURE Ai OUT gl tno ip 


Before full scale production is set up, most of your 
worries are over. 

Have you a new design on the boards? Do you 
want more details on this new Tool & Stamping 
Department Service? Then just sing out. 


National Lead Company 900 West 18th Street à Chicago 80, Illinois 
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Assembly operation eliminated 


The old way: The National way: 


This vise handle was originally cut from bar Our “Special Products Service” showed how 
stock by screw machine. One end of the this vise handle could be produced faster and 
handle was threaded while the other was at lower cost by cold heading. The handle and 
machined to a ball head. To complete the one head were cold formed to required dimen- 
assembly a separate internally threaded ball sions. Then, the handle was inserted through 
head had to be screwed onto the threaded the drilled hole in the head of the jaw adjust- 
end by hand. ing screw and the other end was hand headed. 
Result ... substantial savings in material and 
production costs. 


Ball threaded to end was Ball ends can't shake loose 

often lost in use. because one is cold formed 
and the other is hand-headed 
on handle. 


LELELULLELLDDULDUUL 


T 


TELET 


Bring your "Special" problems to National 


National has the experience and wide range of cold 
heading equipment needed to solve many “special” 
problems. Our “Special Products Service” repre- 
sentative will be glad to study your requirements. 
Write for free copy of National’s ‘‘Special”’ 
fastener booklet. 


REPRESENTATIVES IN: 


Chicago Kansas City, Mo. Philadelphia 
Cincinnati Lansing 


Denver Milwaukee San Francisco 
Detroit Minneapolis Seattle 
Indianapolis New York St. Lovis 


THE NATIONAL SCREW & MFG. COMPANY 
Cleveland 4, Ohio 


Pacific Coast: National Screw & Mfg. Co. of Cal. -— 
3423 South Garfield Ave., Los Angeles 22, Cal. — 


Rochester 


C» 


ational 5 
cima Fasteners 3 FK. Hodell Chains Chester Hoists 
fm) 
QS 


e 


V, 


— 
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Use Parker Hoze-lok fittings for better 
performance, easier make-up, greater 
re-usability and economy 


New Parker Hoze-lok fittings and 
hose assemblies, for medium and 
high-pressure hydraulic service, 
offer longer, trouble-free perform- 
ance. The deep socket recesses pro- 
vide an unusually large gripping 
area. Fittings won't pull out. 

Hoze-lok conforms to S.A.E. Hy- 
draulic Hose and Fittings Standards 
and to hose fitting specifications of 
J.L.C. Hydraulic Standards. 

These new fittings make up easier 

. . Saving time and temper of as- 
semblers. Socket thread is larger 
than braid diameter, making it 
easier to insert the hose end into the 


socket. Contour of the socket pro- 
vides greater wrench clearance at 
hex of nipple. 

Greater re-usability of Hoze-lok 
fittings cuts costs. Parts of old hose 
lines can be salvaged, fittings de- 
tached and re-used. You don’t need 
large inventories—just a small stock 
of bulk hose and Hoze-lok fittings. 


Hoze-lok fittings are augmented 
by Triple-lok (tube fitting) con- 
necting adapters. Mail the coupon 
for Hoze-lok Catalog No. 4400. 


TUBE AND HOSE FITTINGS DIVISION 
The Parker Appliance Company 
17325 Euclid Ave., Cleveland 12, Ohio 


arker 


Hydraulic and fluid 
system components 
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S.A.E. Standards for hydraulic hose 
and fittings are fully met by Parker Hoze- 
lok fittings. See S.A.E. Handbook pages 
725 to 730. Or, mail coupon for reprint. 


3 styles: for cotton-covered or rubber- 
covered single-wire hose in medium pres- 
sure service; for rubber-covered, double- 
wire hose in high-pressure service. 


What other Parker products interest 
you? Triple-lok flare tube fittings? 
Ferulok flareless tube fittings? New hy- 
draulic control valves? Parker O-rings? 


TUBE AND HOSE = 
FITTINGS DIVISION Pate 
Section 409-L 

The Parker Appliance Co. 
17325 Euclid Avenue 
Cleveland 12, Ohio 


Please send Hoze-lok Catalog 4400 
] Reprint of S.A.E. Standards Bulletin 440581 


soa oras 


Name Title 
Company 


Address 


City State 





sulated 
point molde: 
bobbin. 


THE ZZLoaw d P ANSWER TO 


YOUR SOLENOID PROBLEMS 


@ COMPACTLY DESIGNED—for powerful performance. 


@ SHOCK-MOUNTED—Reduces self-destruction—greatest cause of sole- 
noid failure. 


@ HIGH MOISTURE RESISTANCE—Thoroughly impregnated with insulat- 
ing baking varnish. 


@ ALTERNATING CURRENT TYPES—Welded base construction for hori- 
zontal mounting. Welded or shock-mounted base for vertical mounting. 
Available in standard voltages, push or pull types, J. I. C. specifications. 


@ DECCO D.C. SOLENOIDS—are NOT MODIFIED AC SOLENOIDS. 
They deliver a tremendous force in a small space—ideal for mobile 
equipment. 


@ WAFER-TYPE SOLENOIDS—Dependable, small, short stroke, low 


amperage, push or pull solenoids for small mechanisms and light 
valving. 


@ SPECIAL SOLENOIDS ENGINEERED TO YOUR PROBLEMS. 
FOR COMPLETE INFORMATION 


ON ALL DECCO INDUSTRIAL 
SOLENOIDS « WRITE: 


HORIZONTAL 
PUSH-TYPE— 
WELDED BASE 


VERTICAL 
PULL TYPE— 
SHOCK- 
MOUNTED 


VERTICAL 
PUSH TYPE— 
WELDED BASE 


A C WAFER 
SOLENOID 


DC 
INDUSTRIAL 
SOLENOID 
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Look what you can do 


with Alcoa’ Aluminum 
on your New Britain 


automatic screw machines 


Carriers on New Britain automatic screw machines lift 
automatically during index to eliminate all wear on locating 
surfaces. Forming slides, mounted on large-diameter, 
hardened cylindrical studs preserve initial accuracy and 
permit fast forming advances. 
With Alcoa Aluminum Screw Machine Stock, you can 
operate your New Britains at top feeds and speeds and get 
fine surface finishes with consistently uniform tolerances. 
You can lower your piece costs as much as one-third. You 
get three times as many parts from a pound of aluminum [=== WR PRODUCTION AND DESIGN ENGINEERS 
as from a pound of the heavier metals. Aluminum takes all | MEE will want two Alcoa booklets, Alcoa Alumi- 


""- o o xc A = num in Automatic Screw Machines and Cor- 

finishes—resists corrosion—conducts electricity and heat $i EES rected Tool Diameter Tables. Also available 

exceptionally well. i T oatno extra cost are two precision computers 

. á . N Í EE —a Speed-Feed calculator, and an alloy 
Find out how aluminum can help you. Contact your local Hik property guide which shows at a glance the 

Alcoa sales engineer whose office is listed under “Aluminum” : <= various properties of Alcoa Aluminum Screw 

in the classified section of your telephone directory. Or write EEE Machine Stock. 

ALUMINUM COMPANY OF AMERICA, 853-K Alcoa Building, 

Pittsburgh 19, Pa. 


AOA 


ALCOA Ë 
ALUMINU 


ALUMINUM COMPANY OF AMERICA 
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FORGED STEEL 


PIPE PLUGS 


Have you checked the Pipe Plugs you are using lately? 
Like so many common but important parts to your 
product, Pipe Plugs are apt to be taken for granted 
with a resultant loss in production time and efficiency. 


Lamson Pipe Plugs are FORGED for maximum strength 

and positive sealing. Heads will not chip or break 

under severe wrenching. This means savings for you on 
Lamson Pipe Plugs are the production line. The ROLLED “DRYSEAL” THREADS 
available in the fol- of Lamson Pipe Plugs guarantee maximum toughness 
lowing sizes: Ve", VA", and correct tolerances are assured by Lamson's famous 
34", 'A" and %4”. "Quality Control" system. 


Yet, despite the extra protection and value Lamson 
Pipe Plugs offer, they cost no more than other types. 
You get true premium quality at a low "regular" price. 


So next time specify Lamson Pipe Plugs—in steel, 
brass, bronze or aluminum — and give your product 
the extra advantage it deserves. 


The LAMSON & SESSIONS Co. 


1971 West 85th St. e Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio * Birmingham * Chicago 


FOR PROMPT DELIVERY AND HELPFUL SERVICE, 


PLACE BOLTS LOCK NUTS “BENT BOLTS” MACHINE 


Ideal for blind Forged steel, With “Built-in” Economical, Including U SCREWS Pre-assembled 
or hord-to-reach heot-treoted. c iad spring action vibration proof. bolts, eye bolts, lockwashers on 
ploces. ben : for positive Con be used hook bolts, e. | Clutch and | topping and 


los qeniud. locking. repectedly. gone mochine screws. 
trews. 
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18 feeds, 18 speeds—plus lasting 
precision with TIMKEN bearings 


OR 15 years, the Greaves Machine 

Tool Division of J. A.Fay and Egan 
Company have been assuring custo- 
mers of lasting spindle precision by 
specifying Timken® tapered roller 
bearings for their machine tools. 
Typical example is this Greaves 2-H 
plain and universal milling machine 
which features 18 feeds and 18 speeds 
to provide the one best speed-feed 
combination for every type of work 
and material. 


Used on the first and second inter- 
mediate shafts and on the spindle, 
Timken bearings take radial and 
thrust loads in any combination. 
Their tapered design makes this 
possible. Shafts are held in accurate 
alignment, assuring precision mill- 
ing even after years of service. Line 
contact between rollers and races 
give Timken bearings extra load- 
carrying Capacity. 


The geometrically correct design 
of Timken bearings gives them true 
rolling motion; their accuracy lives 
up to the design. Result: Timken bear- 
ings practically eliminate friction. 
And to get the quality of steel to meet 
our exacting specifications, we make 
our own. No other U. S. bearing 
manufacturer does. 


Under normal usage, Timken bear- 
ings last the life of the machine. Specify 
them in machinery you buy or build. 
Look for the trade-mark “Timken” 
on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 

GREAVES MACHINE TOOL mounts E Thomas, Ontario. 
the spindle of its Greaves milling Cable address: IMROSCO . 
machine on Timken precision 


bearings to insure lasting pre- Tbis symbol on a product means 
cisien its bearings are tbe best, 


^ À A SMOOTH TO 
PH NAI H yi WN, MILLIONTHS OF AN INCH 
i Surface finish of high quality 

S REEL ee aa ee Sm Timken bearing rollers and 

races is so smooth that it 

takes a profilograph to meas- 

PROPILOGRAPH TRACE, TREER SEARING ure its smoothness. This 

TAPERED ROLLER BEARINGS (5.000 K VERTICAL. 30 K HORIZONTA instrument measures surface 
variations to a millionth of 

an inch, as shown at the left. 


NOT JUST A BALL. NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL — AND THRUST LOADS OR ANY COMBINATION 
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AIR COOLED COUPLINGS AJUSTO-SPEDE MOTORS 
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EDDY -CURRENT 
ROTATING EQUIPMENT 


: ` 
DYNAMATIC AIN ETATE 


EATON MANUFACTURING COMPANY 


Our new booklet, ''Bulletin GB2," describes and illus- 
trates the basic Dynamatic Eddy-Current units, including 


he new Stationary Field Coupling. If i d 
LIQUID COOLED COUPLINGS i, modern speed control, write for your copy, LIQUID COOLED BRAKES 


Spe ag onfro 


Dynamatic Eddy-Current Couplings, brakes, clutches, Dynamometers, 
— an: i ieee ` and Ajusto-Spede motors, in use today in practically every basic in- 
IODICIms5 í i . T 

_ =n dustry—in both plant equipment and end products—are proving the 

f h ideal solution to difficult speed control and testing problems. Advan- 

One ot these tages include rapid response, infinitely adjustable speed control, wide 

> pa . . . on . 
Dynamatic Units speed range, quiet operation, high full-load efficiency, low main- 
" tenance cost, adjustable speed from an AC power source. Write for 
may be the solution i 


your copy of the new Dynamatic Bulletin GB2 today. 


E 
Im S 


DYNAMATI| Ə N EATON MANUFACTURING COMPANY 
HI 

4 — KENOSHA, WISCONSIN General Offices: Cleveland, Ohio 
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SPECIAL JOB ? 


Get a special Chase alloy! 


TELLURIUM COPPER 


This alloy, developed by Chase, has excellent machinability 
plus high conductivity. Chase Tellurium Copper can be ma- 
chined with tool speeds and settings similar to those used with 
Free-Cutting Brass, permitting high rates of production. But, 
unlike Free-Cutting Brass, Chase Tellurium Copper may be 
hot worked easily, and may be cold worked almost as exten- 
sively as pure copper. For Chase’s free Tellurium Copper 
booklet, check the coupon below. 


PHOSNIC' BRONZE 


Chase Phosnic Bronze, an alloy made only by Chase, combines 
high strength and high conductivity to an amazing degree. 
This combination of high strength, high conductivity is not 
matched by any other commercial alloy. Chase Phosnic Bronze 
also has excelient workability, high corrosion resistance, and 
is available in tube, rod, and round or rolled flat wire. For 
Chase's free Phosnic Bronze booklet, check the coupon below. 









TELNIC" BRONZE 


By adding small, accurately proportioned amounts of tellurium, 
nickel and phosphorus to copper, Chase developed Telnic 
Bronze—a truly “all purpose” alloy. Chase Telnic Bronze has 
excellent machinability, hot and cold workability, high strength 
and conductivity, high fatigue strength and superior corrosion 













resistance. Chase Telnic Bronze is available in round or hex- 
agonal rod. For Chase’s free Telnic Bronze booklet, check 
the coupon below. 





Å=. ae a m m e e l å Ss Se es ee ee —X 





Chase Bra & Copper Co l 

Waterbury 20, Connecticut l 

ent. P I 

| Gentlemen Dept. Pi I 

I Please send me the follo ! ( $ hool I 

& I rELLURIUM COPPER I 

l PHOSNIC BRONZI [FLNIC BRONZE | 

BRASS & COPPER co. l Name l 

WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION I Positicn I 

The Nation's Headquarters for Brass & Copper | Firm I 

Albany Chicago Denver Kansas City, Mo. Newark Pittsburgh — San Francisco l Street I 
Atlanta Cincinnati Detroit Los Angeles New Orleans Providence Seattle I " 

Baltimore Cleveland Houston Milwaukee New York Rochester? Waterbury City State I 

Boston Dallas Indianapolis | Minneapolis Philadelphia St. Lou's tsales office only an an as Gm aw ap op om om a ow om ow oe ee ee ee aa a 

Product Engineering October, 1954 89 


“Tepee” test of paper-base 
laminates, with ten-inch flame 
applied for two minutes. 


At left, standard grade continued 

to burn after flame was removed. 

It was completely destroyed. At 

right, flame-resistant Rogers grade 

extinguished itself in less than 

eight seconds and retained most 
of its structural strength. 


BY WORK-HORSE, we mean our paper-base laminates, which are now available 
with exceptional flame-resistant qualities. The main purpose of these materials 
is to reduce costs in applications that now require glass-base laminates. 
WORK-HORSE We have also added flame-retardant properties to our DUROID 800, a 
fibrous insulating material, listed by Underwriters’ Laboratories as suitable 
MATERIALS for the sole support of current carrying parts. DUROID 800 is also self- 
extinguishing, but will not withstand as severe burning as our flame-resistant 
MADE FLAME- laminates. 
Since industry-wide specifications for flame-resistant or flame-retardant 
RESISTANT materials do not exist, each of these Rogers materials should be assessed in 
terms of your application. Complete data are available, and we will be glad 
to supply samples for your own testing purposes. 


Please write Dept. E, Rogers Corporation, Rogers, Connecticut. 


INFORMATION WITH A LIGHT TOUCH . . . Please write for "Here's Rogers Again." It will 
help you appraise our company's place in your plans — at seconds-per-page speed 


Rogers specializes in combining fibers and chemicals to produce Fiberloys that meet 
special material requirements. We welcome problems that existing materials can’t solve. 


ROGERS CORPORATION 


ROGERS, CONNECTICUT 
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We put Hydraulic Cylinders on a reducing diet 






RESULT: 


The NewV ICK ER $. 


HYDRAULIC CYLINDERS 









For 2000 PSI | Mee 
Working Pressure a PAM 


Everybody agreed that hydraulic cylinders were 
just too fat . . . took up too much space. So our engineers put 
them on a reducing diet. The result . . . these slim, powerful, 
"Compact" cylinders fit and work in spaces where the old 
type could not. It is part of Vickers long-time program 

of continuous improvement. 
















Among their many other features are: Multiple port positions. 
Spring-loaded synthetic-impregnated leather rod secl 
compensates for wear, assures long service. Piston seals are 
Waterbury Tool Division of Vickers Incorporated improved cup type. Tie rods are high tensile alloy steel. 
where "Compact" Cylinders are manufactured. Adjustable integral hydraulic cushions are available. Comply with 
JIC standards. Conservatively rated for maximum working 
pressure of 2,000 psi. For further information, see Bulletin 54-68. 

























VICKERS Incorporated 


DIVISION OF SPERRY CORPORATION 
1454 OAKMAN BLVD. * DETROIT 32, MICH. 


Application Engineering Offices: + ATLANTA + CHICAGO AREA (Brookfield) + CINCINNATI 
Ask for New Bulletin 54-68 CLEVELAND + DETROIT + HOUSTON + LOS ANGELES AREA (EI Segundo) + NEW YORK AREA 
(Summit, N. J.) + PHILADELPHIA AREA (Media) + PITTSBURGH AREA (Mt. Lebanon) + ROCHESTER 
ROCKFORD * SAN FRANCISCO AREA (Berkeley) * SEATTLE * TULSA * WASHINGTON * WORCESTER 
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ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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MODERN ROOM DIVIDERS 
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STROLLER 


REMARKS The success 


(or failure) of that new 
aedes application hinges 
largely on the tubing you 
specify. Why not tip the 
scales in your favor by 
using strong, lightweight 
Bundyweld, the only tubing 
double-walled from a single 
metal strip. Added bonuses: 
Bundy's expert engineering 
assistance, unexcelled 
fabrication facilities. 


WRITE toàay for catalog 


or for help in developing 


your tubing idea. FRAME 
FOR IRONING BOARD 





BUNDY TUBING COMPANY 
TROIT 14, MICHIGAN 


WHY BUNDYWELD IS BETTER TUBING 


Bundyweld starts ~ à À continuously rolled / ond passed through ' Bundyweld, double- 
as © single strip € P twice around later- "uu 4 a furnace. Copper LIEN walled and brazed 
of copper-coated > ally into a tube of i 

| o— 


l t , costing fuses with LEE \ through 360° of wail 
steel. Then it's... uniform thickness, = = 7 


steel. Result . . . contact. 


Leakproof Lightweight 
High thermal conductivity Machines easily 
® High bursting point. Takes plastic coating 


High endurance limit Takes platin 


DOUBLE-WALLED FROM A SINGLE STRIP Shock-vechonent Bright end clean 


No inside bead 


Ductile Uniform I.D., O.D 
Bundy Tubing Distributors and Representatives: Bridgeport, Conn.: Korhumel Steel & Aluminum Co,., 117 E. Washington St. e Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. 
Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bidg. è Chicago 32, Ill: Laphom-Hickey Co., 3333 W. 47th Place * Elizabeth, New Jersey: A. B. Murray Co. 
inc., Post Office Box 476 e Los Angeles 58, Calif.: Tubesales, 5400 Alcoa Ave . Philadelphia 3, Penn.: Rutan & Co., 1717 Sansom St e San Francisco 10, Calif.: Pacific 
Metals Co, itd, 3100 19th St . Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave., South . Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 181 Fleet St. E. 
Bundyweld nickel and Monel tubing are sold by distributers of nickel and nickel alloys in principal cities. 
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( Advertisement) 


By J. E. GurzwILLER 


Assistant Chief Engineer, Worm Gearing Department 


De Laval Steam Turbine Company 


Interchangeability—The De Laval Steam Turbine Company 
was one of the first, if not the very first, manufacturer of 
heavy duty machinery to build worm gearing with inter- 
changeable parts manufactured under limit gage control. 
Thus, worm and gear sets of like center distances but of 
different ratios can be readily interchanged if revision of 
speeds becomes necessary. Standard parts are always avail- 
able for maintenance. 

High Shock Load Capacity —The worm gear tooth form is 
such that the gear teeth are under a crushing, rather than a 
bending load. For this reason extremely high momentary 
and shock loads, damaging to many forms of gearing, can be 
successfully withstood. High momentary overloads seldom 
cause failure, as worm gear ratings are figured on the wear 
resistance of the gear teeth. 


Standard 14'? involute 
spur gear tooth 

and old time 

worm tooth. 


20? stub gear tooth. 


De Laval 

Worm Gear Tooth. 
Note, line of pressure 
falls inside 

base of tooth. 
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Long Life— Bronze gear teeth maintain their correct form 
due to the regenerating action of the hardened steel worm, 
which retains its original shape throughout years of wear. 
A worm gear drive actually improves with service. This fact 
is peculiar to worm gearing and contributes to its recognized 
long life. 

Smooth, Quiet Power—De Laval worm gearing transmits 
power by a continuous shockless action. Three or more 
teeth are in contact at all times, giving an even flow of 
torque and uniform angular velocity and eliminating vibra- 
tion, pulsation, chatter and customary gear noises. 
Compact Right Angle Drive—The use of worm gearing makes 
a neat, closely coupled, compact drive, with the motor 
shaft at right angles to that of the driven machine. 

"arger Gear Ratios Simplify Design—Worm gearing offers 
larger ratios of speed reduction in a single compact set, 
another space-saving feature for the design engineer. The 
larger gear ratios obtainable in a single worm and gear set 
reduce the number of moving parts required. 

Safety and Ease of Maintenance—The small number of 
moving parts in a worm gear drive may be readily enclosed, 
thus avoiding the hazard of exposed moving parts. Assuming 
proper lubrication, worm gearing operates with minimum 
attention, even under the most adverse conditions. 


Reference Manual On Worm Gear Sets 


Design engineers will find this new 
catalog a helpful working tool 
in the selection of worm gear sets. 


It contains examples of how to 
select worm gearings, worm and 
gear data, standard worm mounting 
dimensions, horsepower ratings, 
data on shaft stresses as well as 
other information. 


Write on your business letterhead for Catalog 5000 to 
De Laval Steam Turbine Company, 801 Nottingham Way, 


Trenton 2, New Jersey. — 


+ 


93 





TEMPERATURE LIMIT OF RESISTANCE TO PROGRESSIVE SCALING 


in Still Air 


AM 28 
Type 446 
AM 25-20 
Type 310 or 314 


ZA Continvovs Service 


NNSS 


aaa 


EFFECT OF GRAIN SIZE ON HIGH 
STRENGTH AND DUCTI 
10.000 Hours for Rupture 


BEHAVIOR OF CHROMIUM STEELS OF DIFFERENT ALLOY CONTENT 


During Hydrogen-Sulfide Attack 











RE GRADIENT 


B: 0.07 C, 0.33 Mn, 0.020.5, 
9.019 P, 1.00 Si, 16.96 Cr 


À 


OF STEEL 


Heres 124 Pages of Valuable Data 
on STAINLESS STEEL 


Stainless and heat resistant steel can usually be 
classed as a critical material, since it not only 
contains strategic alloys but is indispensable in 
many vital industrial and armament applications. 
It is always important, therefore, to make every 
pound go as far as possible. 

The latest edition of our comprehensive 124- 
page, case-bound Stainless Steel Handbook is 
ready for distribution now. It will help you to 
select the right stainless steel and to use it 
properly. Comprehensive listings of analysis, 


properties and characteristics of each type will 
guide you in specifying grades that will do your 
job most efficiently. Clear, concise fabrication 
data will help you speed production and cut waste. 

Your copy of the Stainless Steel Handbook 
will be sent—without charge—upon request. Our 
only stipulation: please make your request upon 
your company letterhead. @ Write Allegheny 
Ludlum Steel Corporation, Oliver Building, Pitts- 
burgh 22, Pa. 


ADDRESS DEPT. PE-58 


You can make it BETTER with 


Allegheny Metal 


wap $105 


Warehouse stocks carried by all Ryerson Steel plants 
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Class-2 Gyrol Fluid Drive Shown 
mounted on slide-rail base. 


New Gyrol fluid drive offers 


dual rotation; adjustable speed 


Look at all these features 


*Can be reversed while in motion by reversing motor 
Trigger-action response—adjustable speed 
Speed range 5-1 


Permits across-the-line starting on many applications 


For smaller applications—American Blower 
TM Constant-Speed Gyrol Fluid Drive. Avail 
able in ratings from | to 20 hp. 


Motor can reach full speed before engaging load 


A compact, self-contained unit 


Get the facts today! 


Write to: American Blower Corporation, 
Dept. 180-6, Detroit 32, Michigan. Ask for a 
copy of Bulletins 9419 and 9519. They will be 
sent to you promptly along with any other 
information you may require. 


Speed may be controlled manually or automatically 


Six sizes, 7% thru 800 hp — speeds up to 1800 rpm 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN ¢ CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Radiator & Standard Sanitary Corporation 


AMERICAN i BLOWER 


Serving home and industry: MERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS * ROSS EXCHANGERS + SUNBEAM AR CONDITIONERS 
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If You Need 


SMALL PARTS IN A 


HURRY E 


plus sound engineering service 


YOU CAN'T BEAT 


GARRETT! 
GARRET 


SPRING LOCK WASHERS 


2 


a 


r 


— 


t 

KA To 
* E 
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Garrett Controlled Tension 
spring lock washers assure 
greater holding power, 
longer life of every assem- 
bly. Garrett makes a com- 
plete line of lock washers 
to ASA and SAE specifica- 
tions, plus many gpecial 
types ... in all metals and 
plated to your requirements. 


HOSE CLAMPS 


AN 737 . . . stainless steel, 
radial type with floating bridge 
and thumb-screw adjustment. 
Approved for aircraft use. 
QS-100 & AN-748 . . . worm- 
type, self-locking screw. Plated 
to prevent corrosion. Approved 
by Armed Forces. 

AUTO-SEAL . . . screw-type ad- 
justment, scarfed tongue pre- 
vents pinching. Staked bolt and 
captive nut. Rustproofed. 


s COUPON 


e data 


MAIL THI 


e without o 
details on G 


bligation complet 


Please send m arrett parts. 
and technical 
——— A 


MEM an 


COMPANY nl 


ee 
ADDRESS anstatt item 


Me cns 


CITY 


GEORGE K. GARRETT COMPANY, INC. 
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FLAT WASHERS 


Garrett gives you fast de- 
livery from stock on the 
largest line of flat washers 
available. Precision-made in 
thousands of different sizes 
and types—standards and 
specials. Also made to your 
exact specifications to meet 
the individual needs of your 
product. 


STAMPINGS 


Quick deliveries on small 
and medium stampings 
made to your specifications 
on automatic, high-speed 
precision presses. Finishing 
equipment includes tum- 
bling, polishing, heat treat- 
ing and plating. 


ifl. 
Garrett- 


ELPHIA 


F PHILAD 
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BIG EXTRUSION NEWS FOR 1954—ALCOA'S GIANT 
14,000-TON PRESS MAKES POSSIBLE LARGER, THIN- 
NER, MORE INTRICATE SHAPES 


Annual production of aluminum extrusions between 
1949 and 1953 increased from 150 million pounds to 
nearly 400 million pounds. A look at the "business end" 
of any one of Alcoa's fifty extrusion presses quickly 
shows why. A multitude of complex shapes, once requir- 
ing time-consuming assemblies, now ribbons onto the 
runout table in minutes. Fabrication and assembly time 
are reduced, product efficiency is increased and over-all 
costs are lowered. 

Aluminum extruded shapes are used by all of industry. 
Biggest user last year, the building industry, consumed 
extruded shapes at the rate of more than 11 million 
pounds each month. Behind, but a close second, came 
the aircraft builders who, in order to increase range, 
speed and payload, specified between 10 million and 11 
million pounds monthly. Next came truck, bus and 
trailer builders, who for the year built 45 million pounds 
of aluminum extrusions into their vehicles. Millions of 
pounds went into thousands of different articles varying 
all the way from portable outdoor clothes driers to 
rowboats. 

But by far the biggest news in aluminum extrusions 
today is the installation and operation of the giant 
14,000-ton press and its collateral facilities at Alcoa's 
Lafayette, Indiana, Works. This press, on lease from 
the Air Force as part of its heavy press program, offers 
design possibilities never available before. Until now, 
the largest extruded shape was one whose cross section 
could be encompassed in a 13-inch circle. On the new 
press, the practical maximum is a circumscribing circle 
23 inches in diameter. 

In addition to capacity for large extrusions, Alcoa has 


capacity for large numbers of extrusions. A total of 


fifty presses, the country’s largest light metal extrusion 
facility, is readily available to you. Shapes “‘tailor- 
made" to your individual requirements can be delivered 
quickly and in production lots. Die charges for these 
"tailor-made" shapes are relatively low. 


Giant, new 14,000-ton press now operating at Alcoa's Lafayette, Indiana, Works. 
On lease from the Air Force under its heavy-press program, this press is capable of 
producing far more complex, longer, wider and thinner shapes than ever before possible. 
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Facts 
you should know 


about 
Alcoa Aluminum 
extruded shapes 
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Who uses 
Alcoa Aluminum 


extruded shapes? 


Truck body, bus and trailer builders are using more and more 
aluminum extruded shapes each year. Here are typical examples 
of shapes used for side sills, cross members, flooring, rub rails, 
roof bows and corner posts. 


Aircraft designers specify aluminum extruded shapes as spars, 
spar caps, flooring, interior trim and, often, exterior skin 
sections. Exterior skin shown here is first extruded as a “V,” 
then flattened. Strengthening rib members thus become an 


integral part of the outside skin. 


ALCOA 
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Almost every manufacturer has a product or part of 
a product which might be made more economically 
by extrusion. By putting the metal exactly where it’s 
needed, by eliminating bits-and-pieces fabrication, 
extrusions represent an ideal solution to cost-con- 
scious designers. Extrusions free the designer’s 
imagination. Nearly everything he sketches can be 
expressed in metal by the extrusion process. 

Almost anywhere you turn—at home, riding to 
work, flying, or in the office—you can see Alcoa' 
Aluminum Extruded Shapes at work ... for you. They 
are there because they represented the best-known 
way in which certain shapes could be produced in 
the least time—at the least expense. 


Millions of feet of aluminum extruded shapes are used every 
year for architectural and structural applications such as 
doors, windows, railings, beams, cornices and trim. Use of 
these shapes results in cheaper, better construction. 


Extrusion can be used most effectively to produce complex 
shapes having compound curves or undercuts. Thick and thin 
sections are easily joined. In short, the process provides the 
most efficient distribution of metal, and places that metal 
exactly where it is needed. 
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Design tips 


Perhaps most versatile of all the fabricating processes, 
extrusion permits you to reproduce in metal prac- 
tically any shape you can draw—simple or complex, 
balanced or unbalanced, solid or hollow. Remember, 
however, that costs generally increase as you go 
from solid to semihollow to hollow. 

Semihollow sections with unbalanced die tongues 
cause production problems. Stay away from these 
and extreme thickness variations or hollow shapes 
having unsymmetrical voids with inadequate thick- 
nesses between voids. 

Alcoa’s 14,000-ton press affects fundamental design 
rules only in that it permits production of more 
intricate, wider, thinner and longer shapes. 


Mechanical Properties 


During extrusion, the metal is thoroughly kneaded. 
As a result, aluminum extruded shapes are non- 
porous, homogeneous and highly worked structures. 
These properties, coupled with their excellent molec- 
ular orientation, give aluminum and magnesium 
WW extruded shapes extremely high tensile and yield 
strengths. 
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Aluminum and Magnesium 
Alloy Selection 


Softer alloys are generally the least costly to extrude. 
To keep costs down, select the softest alloy that pro- 
vides the physical and mechanical properties your 
products require. 

Most commonly extruded aluminum alloy is the 
heat-treatable 6063*. In the T6 temper it develops 
30,000 psi yield strength, 35,000 psi tensile strength. 
For higher strengths, alloys* 2014, 2024 and 7075 
are used. 

Most widely extruded magnesium alloy is AM52S. 
Highest strength and elongation are achieved with 
AMAT76S. AM3S, AM52S and AMC57S are all 
readily weldable by the inert gas shielded-arc method. 


*ALLOY DESIGNATIONS 


New Old New Old 

2014 14S 6063 63S 

2024 24S 7075 75S 
Costs 


Extrusion die costs are low, varying from $120 up. 
Dies for many standard shapes are kept on hand for 
your use at no added cost to you. Larger dies, and 
especially those for the 14,000-ton press, are more 
expensive. But because of subsequent savings in 
man-hours and assembly time, finished piece costs 
are invariably lower than for any alternate process. 
Moreover, the use of a standard series of die adapters 
often keeps tooling costs to a minimum. 


Thickness 


Relationship of thickness to width in extruded shapes 
is governed by a thickness ratio that varies with the 
alloy. For example, 6063 parts 8 inches wide should 
be no thinner than .125 inch. Over-all thickness for 
parts made on the smaller presses ranges from about 
.040 inch up to several inches with less than .040 inch 
produced occasionally. Typical thickness-width ratio 
for parts extruded from 7075-T6 alloy on the 14,000- 
ton press is .375 inch thick, 23 inches wide—or .156 
inch thick and 34 inches wide for panel-type shapes 
extruded in a “V” and subsequently flattened. This is 
especially significant considering 7075 alloy in the 
T6 temper is one of the strongest of all the extrud- 
able, heat-treatable alloys. And even this ratio is not 
considered to be the ultimate! 


Tolerances 


Extrusion, though not a precision process, can pro- 
duce shapes to reasonably close tolerances. Because 
shapes of intricate configuration can be produced, 
tolerances must be measured several ways: straight 
ness, flatness, twist, section thickness, angles and 
contours, and corner and fillet radii. Though it is 
possible to hold closer than standard tolerances in 
some instances, lowest cost can be maintained by 
specifying Alcoa standard 
wherever possible. 


extrusion tolerances 


ALCOA 
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The future 
of Alcoa Aluminum 


ALCOA SECTION 
Page 4 of 4 Pages 


extruded shapes 


After working with extrusions for over fifty years 

with a total of five extrusion plants now in operation, 

Alcoa engineers have learned much about the extru- 

sion process and the application of extruded shapes 

in cost reduction. For example, stepped shapes. Such Yi t t 

parts as aircraft spar caps require substantially less ou r nex S ep 
machining. The higher pressures now available mean 


even better metal flow and improved molecular Write ALUMINUM COMPANY OF AMERICA. 1992.K 
AL J ; AD - , 1992- 


Alcoa Building, Pittsburgh 19, Pa., for your free copy 
of our book, Alcoa Aluminum Extruded Shapes. Use 
your company letterhead and be sure to let us know 
your job function. 


orientation resulting in stronger step joints. 
Development work is well under way on tapered 

wall extrusions as well. A rarity today, they may well 

be commonplace tomorrow. Here, as with stepped 


extrusions, parts will be more complete as they come Or, if you have some specific design problem now 


contact your local Alcoa sales engineer. Don’t hesi- 
tate to use his time and talents freely, even if you are 
not planning to use extruded shapes next week, next 
month or next year. You can locate his office by 
looking under “Aluminum” in the classified section 
of your telephone directory. 


from the press and the machining, now sometimes 
necessary, may be significantly reduced or eliminated 
entirely. 

Extruded shapes fall into three general categories: 
those ready for use after being cut to length; those 
requiring simple machining before use; those cut into 
blanks for subsequent forging. Certainly higher grade 
forging stock will now be produced. Moreover, tech- 
niques are being perfected which will permit effective 
combination of the forging and extrusion processes to 
produce shapes far more complex and possessing far 
greater mechanical properties than those made today. 


Used to straighten and stress-relieve extruded shapes 
produced by Alcoa's 14,000-ton press, this 3-million-pound 
stretcher is 180 feet long and has a pull equal to 38 
diesel locomotives combined. 





The Royal Typewriter Company, world’s largest manufac- 
turer of typewriters, has placed a great deal of emphasis on 
producing a reliable electric typewriter. They realize that 
poor motor performance or failure could nullify other prod- 
uct advantages and hurt their hard-won reputation for 
manufacturing fire typewriters. Consequently, motor reli- 
ability was their first consideration. 

“Convenient, compact size; quietness ; and efficient opera- 
tion, which turns out a true rated power” are other reasons 
given by Royal for their selection of a Bodine Type K-4, 
induction motor to power their new electric typewriter. 

Service-free, efficient products mean satisfied custom- 
ers and repeat sales. Protect your reputation by equipping 
your machine with a Bodine motor—best by test. 


BODINE ELECTRIC CO., 2260 W. OHIO ST., CHICAGO I2, ILL. 


REPRESENTATIVES IN PRINCIPAL CITIES. In Canada: RENOLD-COVENTRY, LTD. 
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Bodine Type K-4 motor. Height and width 
of only 2%"; constant speed; extremely 
quiet operation; no radio interference; light 
weight; 5 mounting arrangements. 
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MOTORS 





Valve Seat Inserts Cut 
Maintenance Costs of Bus, 
Truck, and Aircraft Engines 


200,000 MILES BETWEEN GRINDS 


Valve seat inserts made from Haynes STELLITE 
alloy have given as much as 200,000 miles of service 
in truck engines before regrinding was required. 
These inserts stand up under continuous impact 
without cracking. They won't stretch or distort even 
under abnormal operating temperatures, and will 


retain their hardness even at high temperatures. 


RESIST WEAR .. . CORROSION . . . OXIDATION 
The wear, corrosion, and oxidation-resistant qual- 
ities of HAYNES STELLITE alloy valve seat inserts further 


insure peak performance at low maintenance costs. 


These cobalt-base parts resist the erosive effects of 


hot exhaust gases. They are practically unaffected by 
corrosives present in the fuel, and will not pound in 


at high operating temperatures. 
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AVAILABLE IN A VARIETY OF SIZES 

The inserts can be supplied in a variety of sizes for 
use in bus, truck, aircraft, marine, and other types of 
internal combustion engines. The unusual properties 
of Haynes STELLITE alloy make it possible to produce 
efficient inserts as thin as 5¢-in. in cross-section. Use 
of these thin inserts enables the engine designer to 
locate water jackets closer to actual valve seating 
surfaces, and provide a more effective cooling system. 

For full information on sizes, and prices, write to 


Haynes Stellite Company, 725 South Lindsay Street, 


Kokomo, Indiana. 


"Haynes" and "Haynes Stellite" are registered trade-marks 


of Union Carbide and Carbon Corporation. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


UCC) 
General Offices and Works, Kokomo, Indiana 
Sales Offices 


Chicago - Cleveland - Detroit - Houston -+ Los Angeles - New York - San Francisco - Tulsa 


Product Engineering — October, 1954 





"M elinden Lor improved 


EFFICIENCY 
DESIGN 
APPEARANCE 


Here’s the cylinder made to order to meet 

industry’s growing demand for machines 

that are more functional, cleaner-lined, less cumbersome. 

You don’t sacrifice bore size in tight quarters when you specify O-M Air or 
Hydraulic Cylinders. SPECIAL INTERLOCKING MECHANISM 

does away with bulky tie rods, end 

caps ... saves up to \% installation space! 

Interlocking feature also provides perfect alignment, lower coefficient of friction 
which makes possible smoother performance at low or high speeds 

regardless of length of stroke. Easily removed, inspected, 


" repaired. Completely interchangeable parts. 
fit where others won't! EMEN T ay 


Available in full range of sizes (11%" to 8" 
\ 


* i 
bores) with standard, 
7 2 to 1 or oversize rods. All steel 
= \ " . . 
- \ construction with bearing bronze. 
K * \ 
ez 


\ 14-day delivery on most sizes. 
i e C= 
BM Mee o UAE UNE EN ees Se o o o 


Y ORTMAN-MILLER MACHINE COMPANY 
M T I 15 143rd Street, Hammond, Indiana 
[C] Have representative call [ ] Send latest catalog 

al coupon now; [ ] Send 'A-scale templates  [ | Send 'a-scale templates 
for FREE catalog and complete 
set of !4 and 1-scale tem- Name 
plates showing all cylinders and Company 
mounting brackets. Address 


GEM. 


Position 
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DODGE 


ROLLING GRIP 
FRICTION CLUTCH 


“NO TOGGLES!” 
1/3 to 21 H.P. CAPACITIES 


Proved in thousands of industrys toughest jobs! 


Look to Dodge for the clutches to meet your 
specific needs. Dodge leadership in the field of 
mechanical power transmission is strikingly evi- 
denced in the advanced design and engineering 
of a complete line of friction clutches, in a full 
range of sizes with capacities from 1/3 hp to 470 hp. 


ROLLING GRIP FRICTION CLUTCH 


New and simplified design gives new ease of con- 
trol with positive drive and extreme ruggedness. 
There are no toggles! Instead the mechanism shifts 
smoothly on hardened steel balls—and has the 
positive grip of a wedge. (Operating parts enclosed 
for safety yet quickly accessible for service). Avail- 
able from distributors’ stocks in two types— Bolted 
Plate or Gear Tooth Mechanism in sizes from 


1/3 hp to 21 hp at 100 rpm. 
FAMOUS DIAMOND D 


DIAMOND D FRICTION CLUTCH 

FRICTION CLUTCH , a i i r i 
Built with th» stamina for grueling service, this 
CAPACITIES UP TO rugged clutch has a world-wide reputation for de- 
470 H.P.! pendability. It's compact, too—completely enclos- 
ed in both engaged and disengaged positions. Ad- 
justment is simple—an Allen wrench at one point 
does the job. Available in single, double or triple 
friction plate design in several types of construc- 
tion. Capacities from 21 hp to 470 hp at 100 rpm. 
DODGE MANUFACTURING CORPORATION 

1200 Union Street, Mishawaka, Indiana 


of i Ind. 


CALL THE TRANSMISSIONEER, your local a X 
Dodge Distributor. Factory trained by ! 

Dodge, he can give you valuable assist- - 

ance on new cost-saving methods. Look 

for his name under "Power Transmission ge 5 

Equipment” in your classified phone book. | 


SEALED-LIFE Y-BELTS AND TAPER-LOCK SNEAVES TORQUE-ARM SPEED REDUCER DODGE-TIMKEN PILLOW BLOCKS 


FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT-ETCHING CORPORATION, 1555 SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 
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need strengthin your product? use plastics molded by General American 


What kind of a strength would you like in your product? S/ 
that withstands parachute drops in rough ter 
for working parts, like a washing machine agitatoi 
General American has molded all these and more 
General American's molding facilities « 
will outlast and out-perform conventional materials 
volume production. Ask a General American engine 


PLASTICS DIVISION 


GENERAL AMERICAN TRANSPORTATION CORPORATION 135 South La5alle Street, Chicago. 90, Illinois 


@Facilities unmatched anywhere: injection presses to 300 ounces, compression presses to 2,000 tons, reinforced plastics molding, die making, painting, assembly, packaging 





Make your own comparison of the 


Gime” "TIMING" BELT DR 


versus other forms of Power Transmission 


GILMER 
“TIMING” 
BELT DRIVE 


1. Con it transmit 1/100 to 300 HP without slip- 
poge...and without lubrication? 

2. Does it eliminate noise and vibration caused 
by metal-to-metal contact? 

3. Does it operate at maximum efficiency, in- 
definitely, without take-up? 

&. Does it make possible very compact, short- 
center drives of ratios up to 15-to-1? 
Does it eliminate need for initial tension, per- 
mitting all the drive's tension to be used effec- 
tively ... and reducing bearing wear? 


Can it operate satisfactorily at peripheral 
speeds above 12,000 FPM? 


Does it maintain constant angular velocity? 


ls its weight very low in proportion to its 
strength? 


Does it make possible precise “timing”, with- 
out appreciable backlash, between two or 
more widely separated shafts? 


Does it eliminate the expense ond added 
weight of lubricants, lubricating devices and 
covers? 


Does it save so much power as to sometimes 
permit use of lower-powered motors? 


ua c eee 


Does it have unusually iong, maintenonce-free 
service life? 


WHEN PLANNING A DRIVE, CONSIDER ALL FIVE! 


D 


———— 
——— 


pE Fer EFFE 


NEOPRENE-ENCASED, CABLED STEEL WIRE GIVES 
THE BELT GREAT STRENGTH WITHOUT BULK T 


p) ÁN 


Naturally, these questions are phrased to emphasize the unique 
combinations of features provided by the "Timing" Belt drive 
Question 1, for example, might have been divided into two separate 
questions. But this would not point up the important fact that the 
"Timing" Belt drive is the only positive drive requiring no lubrication 

Certainly, the four older types of drives will always have their 
special places in the power transmission picture. The important fact 
is that the design engineer now has at his disposal a fifth type of 
drive ideally suited to so many applications that more than a million 
are now in use, 

Write for your copy of the Gilmer “Timing” Belt Stock Drives 
Manual, to Gilmer “Timing” Belt Division at the address below. 
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Portable pump with fabri- 
cated steel tank 


Portable pump with tank 


cast in Gray Iron 


Costs down 20%... efficiency up 
with GRAY IRON! 


This Marlow portable self-priming 


centrifugal pump originally was 
made with a fabricated steel pump 
tank. In modernizing the unit the 
manufacturer redesigned the tank 
for production in Gray Iron, thus 
realizing a 20% saving in costs... 


as well as substantially increased 


efficiency over the fabricated tank 
previously used. 

This same ty pe of cost-saving story 
may be told about some of your fab- 
ricated parts, if you take the time 
to consider the many advantages of 
the Gray Iron casting process. Write 


for technical information. 


GRAY IRON 
CHARACTERISTICS INCLUDE: 


CASTABILITY 
STRENGTH 
RIGIDITY 
LOW NOTCH SENSITIVITY 
WEAR RESISTANCE 
HEAT RESISTANCE 
CORROSION RESISTANCE 
DURABILITY 
VIBRATION ABSORPTION 
MACHINABILITY 


MAKE IT BETTER...WITH GRAY IRON 


75% of all cast metal products are Gray iron 


GRAY IRON FOUNDERS SOCIETY, INC. 


NATIONAL C/TY-E. 6th BLDG. CLEVELAND /4, OHIO 
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5000 PSI 


SERIES PF-100 VANE-TYPE PUMPS 


DUDCO PF-100 Series Pumps can double the value of 
your hydraulic dollar. You get 2000 psi continuous duty, 
single-stage construction for the cost of equal ca- 
pacity low pressure pumps... improved equipment 
design and increased machine efficiency without the 
payment of premium prices. These Pumps feature a 
simplified, 3-unit construction . . . the pumping car- q 
tridge incorporates the famous DUAL-VANE design 
which provides and assures complete balance of all hy- 
draulic pressure loads. These Pumps have capacities of 
3, 5, 8 and 11 gpm at 1200 rpm. 


2000 PSI 


1500 PSI 




















nmm 




























































































SERIES H GEAR-TYPE PUMPS 


The HYDRECO Series H Pumps are intended for 
use in the hydraulic systems of heavy-duty mo- 
bile and industrial equipment, especially where 
shock loads, impact and rugged service are "nor- 
mal working conditions". Four sizes (40, 50, 60, 
70 gpm) deliver fluid power at 1500 psi... . in- 
creased horsepower gives greater work output. 
Pressure-Balanced wear plates reduce oil slip- 
page and eliminate power-robbing frictional contacts. 
SAE Flange Mounting and split-flange hose connections 
make servicing simple and reduce down-time. Equipment 
is on-the-job longer. 
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SERIES PV-600 
PISTON-TYPE PUMPS 


DUDCO PV-600 Series Variable Delivery Pumps gen- 
erate continuous duty pressures up to 5000 psi. Two 
types of controls match pump output to system de- 
mands. A pressure-compensated regulator automat- 
ically varies the volume in response to system pressure. 
A hand wheel control enables an operator to vary the 
volume during the machine cycle. High pressure variable 
delivery means power is transmitted without the neces- 
sity for an accumulator and without any wastage of 
power thru a relief valve. 








SERIES PF-100 DOUBLE 
PUMPS WITH VALVE PANELS 


DUDCO PF-100 Series Double Pumps with Valve 
Panels are versatile units unmatched as a source of 
Controlled Fluid Power for a wide variety of modern in- 
dustrial equipment...for 2000 psi operation of circuits call- 
ing for a substantial variation in pump volume as during 
"close and hold” or “traverse and feed” cycles. The 
Valve Panel contains the valving necessary for pressure 
regulation and flow control . . . the external part of a sys- 
tem will have less valves and controls, reduced piping 
and fewer parts to maintain. Ten capacity combinations 
with either automatic or remotely controlled operation. 


The New York Air Brake Company 
1112 East 222nd Street 
Cleveland 17, Ohio 


Please send details on 
(0 SERIES PF-100 VANE-TYPE PUMPS 
C SERIES H GEAR-TYPE PUMPS 


(0 SERIES PF-100 DOUBLE PUMPS WITH 
VALUE PANELS 


CJ SERIES PV-600 PISTON-TYPE PUMPS 


THE NEW YORK AIR BRAKE COMPANY | 
1112 EAST 222nd STREET CLEVELAND 17+ OHIO Q | Name — 
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This simple 
saves money 
in V-Belt Costs 


di You cam, [ 


To prove how the CONCAVE SIDES of GATES VULCO ROPES 


save money, just make this simple test — 
Bend any V-Belt that has straight sides (Fig. 1) and—as the belt bends— 
feel the sides bulge out (Fig. 1-A). This out-bulge concentrates the 


wear at the points shown by arrows—and this naturally shortens the life 
of a straight-sided belt! 


Now bend a Gates Vulco Rope with CONCAVE SIDES (Fig. 2) 
(u.s. PAT. 1813698) 
You find that the CONCAVE SIDES fill out and 


become perfectly straight. They thus press evenly against the V-pulley. 
All wear is distributed uniformly across the full width of the 


GATES VULCO ROPE—and this means longer belt life and lower belt 
cost for you! 


When you buy V-Belts, be sure to 
get the V-Belt with the CONCAVE 
SIDES—the GATES VULCO ROPE! 


VULCO ROPE 


DRIVES 


THE GATES RUBBER COMPANY 
DENVER, U.S.A. 


cy 5 pat OF 


Gates Engineering Offices and Jobber Stocks are located in all industrial centers of the 
United States and Conada, and in 70 other countries throughout the world. 


Typical Gates Vulco Rope Drive — the Gates V-Belts are 
built with Concave Sides to insure longer belt wear. 
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or positive bearing protection 


on Military Jeeps- 


ZURE Gorter Spring Model 65 

Every Willys Military Jeep has a 
"transfer case" which provides 
for 2 functions: (1) Engaging the 
front axle drive; (2) Engaging 
the emergency low gear ratio. 
Spicer uses dependable Garlock 
Kvozures to protect the front and 
rear bearings on the output shaft 
of this important mechanism. 


uses KLOZURE' Oil Seals 


The Spicer “transfer case” in a Military Jeep must be able to function 
smoothly under the most adverse operating conditions. Thus, the bear- 
ings on the output shaft (which operates at speeds up to 4,000 R.P.M.) 
need positive protection against dust, mud, and water; the bearing lub- 
ricant must be sealed in. This job calls for a superior oil seal. Spicer 
engineers rely on KrozvnE garter-spring Model 65. 
Take a tip from Spicer, who for 50 years has been manufacturing 
precision parts for the automotive industry. Standardize on KLOZURE 
Oil Seals—the best bearing protection money can buy. 
There’s a service-tested KLozuRE model for every bearing application. 
For complete information contact your Garlock re- ———————— 
presentative or write for KLozure Catalog No. 10. output shaft bearing of the Spicer “transfer case." 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
Sales Offices and Warehouses: Baltimore + Birmingham è Boston « Buffalo 
Houston è Los Angeles e New Orleans e New York City è Palmyra, (N.Y 
City è San Francisco e St. Louis e Seattle e Spokane è Tulsa 


In Canede: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


* Chicago * Cincinnati èe Cleveland e Denver * Detroit 
* Philadelphia è Pittsburgh ¢ Portland (Ore.) e Salt Lake 


*Registered Trademark 


PACKINGS, GASKETS, OIL SEALS 


(IARLOCK — "Larsen: 


RUBBER EXPANSION JOINTS 


-— 
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It pays to know the difference 


The hex socket identifies all socket screws, but beyond the 
hex there’s a big difference. If you think all makes are alike 
— if you have never tried P-K Socket Screws — you are 
blocking your way to proved benefits that other buyers are 
using to advantage. 

Look beyond the hex. For example, until you see P-K 
product information for the first time, you'll have no idea 
how much more helpful it is .. . how much time it saves... 
how much easier it makes the job. 


oyond the Hoy— 


Compare every detail of product and service. You'll find 
P-K Socket Screws take top rating by every test. 

For cost-wise assembly, you need all these advantages. 
Why miss out on any of them? Try P-K Socket Screws. Get 
samples, information from your P-K Distributor or write. 
Parker-Kalon Division, General American Transportation 
Corporation, 200 Varick Street, New York 14. 


how Planning Aide pattonnod. to your spocich need 


IN STOCK for immediate delivery — see the nearby P-K Socket Screw Distributor — 
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PIPE PLUGS 


your local Supply and Service Specialist 


Product 


Engineering 


October, 


1954 


HEX KEYS 


P-K ENGINEERING DATA 


is prepared to meet the special needs 
of design, project, and methods 
engineers, to give anyone concerned 
with planning assemblies complete, 
clear, concise information. The popu- 
lar P-K Socket Screw Dimension 
Finder is a pocket size plastic slide 
chart that gives all needed dimen- 
sions at a glance. 


P-K PRICE DATA 


wins praise from purchasers because 
it is easier to use, speeds ordering, 
prevents errors. 


> FOR ADVANCED DESIGN 


that speeds assemblies — makes them 


simpler, stronger — and saves errors. 


> FOR TOP QUALITY ong 


tolerance gaged to your most exact- 
ing specifications — and guaranteed. 


P FOR ASSEMBLY STRENGTH 


okayed in a million punishing tests by 
thousands of satisfied users. 


> FOR SUPPLY SERVICE set 


up for fast action and lower purchas- 


ing expense — by local Distributors. 


> FOR ANY STYLE OR SIZE 


You'll find any Socket Screw you need 
in P-K's complete line. Hex Keys in all 
sizes, and several handy sets. 


cet ALL 


THESE ESSENTIALS OF 
COST-WISE ASSEMBLY 
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makes the 
difference  / 


y 


om p ee OT, al. 
A STOW 1” shaft powers this feed conveyor which feeds 
200,000 ducks on a Long Island Duck Farm each day. 
Formerly 4 men, 2 trucks were required to do the job. 


l 
a 
d 


Again ingenuity and a STOW flexible 
shaft pay off! 

Talk about efficiency... 
One man, one truck and one STOW flexible 
shaft now do the job that formerly required 
4 men and two trucks—and in half the time! 
Yes, a STOW flexible shaft makes the differ 
ence. Perhaps you can use STOW flexible 
shafting to advantage in some of the power 


transmission problems you are working on 


right now. STOW engineers are at your 


Write today for FREE Engi- 
neering aids. This handy 
shafting in connection with your next power torque calculator and Bul- 

transmission problem letin 525 titled Engineering 
EE ra F i Data are yours for the 
asking. Write today on your 


Flexible shafting since 1875 company letterhead. 


disposal. Check on the advantages of flexible 


STOW MANUFACTURING CO. 


426 State Street, Binghamton, N. Y. 
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quality control 


FEDERAL-MOGUL CORPORATION - 11043 Shoemaker - DETROIT 13, MICH. 


Sleeve bearings in many de- 
signs and sizes; cast bronze 
bushings; bimetal rolled bush- 
ings; rolled split bushings; 
washers, spacer tubes, pre- 
cision bronze parts and bronze 
bars. 
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" PESCO Pressure-Loaded 
N S Model 052817 Hydraulic 
N Steering Pump 


If you are interested in “man-sized” power for 
your heavy duty power-steering systems without 
excess bulk or weight, you'll want to test the Pesco 
Power-steering Pump on your specific equipment. 

This outstanding Pesco pump is specifically 
designed and ruggedly constructed to provide full, 
dependable power steering for on-and-off-the-road 
heavy duty vehicles. It is not an adaptation of a 


AN 
AD 


P" 


standard passenger car unit applied to heavy duty 
use. The unit provides a standard pressure relief 
setting of 750 psi, with optional pressures to 1200 
psi if desired. 

A limited number of these exceptional Pesco 
pumps are available for field tests on specific 
equipment. For full information call or write the 
Home Office, Bedford, Ohio. 


For full information on Pesco Hydraulic Pumps, Power 
Packages, Hydraulic Motors, Electric Motors, or Controls 
and Valves, call or write the Home Office, Bedford, Ohio. 


oss, ml Sa SiS? ee Hb 


EARTH MOVING 


AGRICULTURAL 


| 
PRODUCTS DIVISION 


A 

^ .9 

"Sees", 
— 


am. — M 


INDUSTRIAL 


AIRCRAFT AUTOMOTIVE CONSTRUCTION 


CORPORATION 


BEDFORD, OHIO 
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PRODUCING THE BEST IN HYDRAULIC EQUIPMENT AND ELECTRIC MOTORS 
BORG-WARNER 


24700 NORTH MILES ROAD . 


1954 
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PROPERTY AND APPLICATION DATA ON THESE 


VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 


NO. 7 


NEWS 


1954 ——— 


New Broadway Tunnel in San Francisco Features 


Glare-Proof Lighting Fixtures of Du Pont “Lucite” 


Lighting engineers, by using clear Du Pont “Lucite”, have been able to design efficient, safe, 
and uniform lighting for San Francisco’s modern Broadway Tunnel. Fixtures manufactured 
by Sunbeam Lighting Company, Los Angeles, California. 


Flexible seal cages of DuPont “Teflon” 


snap on easily, won’t score shaft or sleeve 


SEAL CAGES of Du Pont “Teflon” tetra- 
fluoroethylene resin used on pumps offer 
advantages available with no other engi- 
neering material. They are flexible and 
molded in one piece—can be snapped 
on and off the shaft quickly and easily. 

"Teflon" is widely used today in the 
process industry. It combines high heat 
resistance and low temperature tough- 
ness. It has a low coefficient of friction, 
and is chemically inert to all corrosives 
except molten alkali metals and fluorine 
at elevated temperatures and pressures. 

Seal cages of "Teflon" will not score 
if they contact the shaft or sleeve when 
pump is in operation. And they will not 
bend or collapse under extreme gland 
pressure. 

The manufacturer reports not a single 
case of failure with these seal cages of 
"Teflon" after five years of service in 
fatty acids. 


Tough, flexible, chemically inert seal cages 
of Du Pont “Teflon”. These are manufac- 
tured by Chemical and Power Products, 
Inc., of New York City. 


Light-diffusing qualities 
of “Lucite” enhance 
safety in 1616 foot tunnel 


SAN FRANcISCO's $7,000,000 Broadway 
Tunnel under the Russian Hill has re- 
ceived many prizes for its ultramodern 
lighting system. This system was scien- 
tifically planned and developed for maxi- 
mum safety and efficiency. 

And playing an important role in this 
system are clear, sparkling lighting fix- 
tures of Du Pont “Lucite” acrylic resin 
The designers decided to use lighting 
fixtures of extruded “Lucite” along the 
1616 feet because special advantages 
were inherent in this Du Pont engineer- 
ing material. The fixture panels are 
ribbed on the inside to insure an even 
distribution of light. There is controlled 
light intensity at the tunnel’s entrances 
and exits to ease eyestrain and reduce 
danger of accident. 


Strong and Durable 


The extruded fixtures of “Lucite” are 
smooth on the outside—can be kept 
sparkling clean. Shatter-resistant "*Lu- 
cite" easily withstands the high velocity 
jet streams of water-detergent used in 
"Lucite" has 
exceptional durability. It resists weath- 


the cleaning operation 


ering and crazing—is not affected by 
fumes or other corrosive substances 


Other Applications 


Tough, lightweight Du Pont *Lucite' 
has many applications in the lighting in- 
dustry. Its excellent light-transmitting 
and edge-lighting properties contribute 
to the wide use of “Lucite” for signs, 
displays, and other decorative appliances 
It can be worked with simple tools and 
techniques ...is readily molded into 
convenient shapes by injection molding 
compression molding, extrusion, and 
vacuum forming 

Have you evaluated Du Pont “ 
in terms of your engineering require- 


Lucite” 


ments? We will gladly send you complete 
information on the properties and uses 
of this unique engineering materi- 
al. Fill out the coupon on the next 
page and mail it today 
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PROPERTY AND APPLICATION DATA ON THESE 


VERSATILE ENGINEERING MATERIALS: "ZYTEL," 
“ALATHON,” “TEFLON,” “LUCITE.” 


* Alathon" puts new 
utility in lunch box 


HERE’S SOMETHING new in the modern 
lunch box—a tough, corrosion-resistant 
box of "Alathon" polyethylene resin. 
This lunch box will take hard knocks 
without denting or chipping. Food is not 
affected by ““Alathon” because it is taste- 
less, odorless, and non-toxic. Top, bot- 
tom, integral hinges, clasps, and handle 
are produced by economical injection 
molding. Manufactured by Dapol Plas- 
tics, Inc., Worcester, Mass. 


Investigate Du Pont 
engineering materials in your 
product development programs 
ONE or the family of these versatile en- 
gineering materials is often a key factor 
in product improvement or new product 
design. 

The wide range of properties available 
with *Alathon" * polyethyleneresin, **Lu- 
cite" * acrylic resin, ““Teflon’’* tetrafluo- 
roethylene resin, and "Zytel"** nylon 
resin are helping solve industrial design 
problems. 

NEED MORE INFORMATION? 
CLIP THE COUPON for additional data 


on the properties and applications of 


these Du Pont engineering materials. 


Strain relief bushings 
of tough “Zytel” 
lower production costs 


STRONG, DURABLE Du Pont “Zytel” ny- 
lon resin is used for strain relief bush- 
ings, eliminating need for grommets or 
wire knots. These bushings anchor the 
cord to the chassis of electrical appli- 
ances in a non-slip insulating grip. They 
absorb pull, push, and torque and have 
excellent impact strength. These bush- 
ings of “Zytel” are produced by the 
Heyman Manufacturing Co., of Kenil- 
worth, New Jersey. 


Regular-type strain relief bushing of re- 
silient “Zytel” nylon resin. 


Right-angle strain relief bushing exits 
power supply cord parallel to the chassis to 


conserve space. 


This is a spring-type strain relief bushing. 
“Zytel” affords close joining, presents neat, 
trim appearance. 


E. |. DU PONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 
Room 1010, Du Pont Building, Wilmington 98, Delaware. 


Please send me more information on the Du Pont engineering materials 


checked: [] ‘‘Zytel’’; [] ''Alathon"; [] "Teflon"; []] "'Lucite"". 


terested in evaluating these materials for: 
NAME 

COMPANY 

STREET 

CITY 

TYPE OF BUSINESS 


| am in- 


POSITION 


STATE 


*“ Alathon", “Lucite”, “Teflon” are registered trade-marks of E. I. du Pont de Nemours & Co. (Inc.) 


*"7 ytel" is the new trade-mark for Du Pont nylon resin. 
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Dimensional 
tolerances with 
molded **Zytel" 
nylon resin. 


EXPERIENCE SHOWS that tolerances ob- 
tainable with “Zytel” by injection mold- 
ing techniques compare very favorably 
with those of equivalent machined metal 
parts intended for interchangeable use 
in assemblies, and are superior to those 
obtainable with cast or sintered metal. 
Although temperature and humidity af- 
fect “Zytel” to a greater degree than 
metal, experience at Du Pont Sales Serv- 
ice Laboratory indicates that tolerances 
of +0.001 to +0.002” per inch can 
be achieved and maintained under 
operating conditions normally encoun- 
tered. (Specific tolerance control sugges- 
tions in the injection molding of “Zytel” 
are given in Polychemicals Department 
Information Bulletin No. X-38a.) 


New weather-resistant 
“Zytel” 105 nylon resin for 
outdoor use now available 


THIS BLACK “‘Zytel’’ 105 nylon resin is a 
tough material with excellent outdoor 
weatherability. Results of accelerated 
weathering tests and exposure, in Florida, 
indicate that excellent outdoor life can 
be expected. Toughness, abrasion-re- 
sistance, and form stability at high tem- 
peratures are combined with lightness 
of weight to make “Zytel” 105 ideal for 
many outdoor applications. In the agri- 
cultural field, “Zytel” 105 is suitable for 
such components as gears, sprockets, 
and seeding plates. Used for hub caps 
and air brake line connectors, this new 
material offers new design techniques to 
the automotive industry. In the electrical 
field, low voltage terminal boxes and 
instrument covers are just a few of the 
many possible applications. 
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Sola-Flex expansion joints 
meet petrochem industrial needs 


IN THE UNUSUAL installation pictured 
above, the vertical pipe equipped with a 
Sola-Flex joint at either end is 10 stories in 
the air and is suspended with counter 
weight spring hangers which support the 
12,000 pound dead weight. 

Sola-Flex expansion joints are now used 
and endorsed by all major oil companies, 


Patent Applied For 
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and conform with the API-ASME Codes. 

Unique construction of the Sola-Flex 
U-span joint provides built-in stress rings 
as illustrated in the sketch below where 
t — PD/2S. This fully integrated design 
eliminates the need for separate external 
supports. 

Sola-Flex catalogs offer a complete range 
of sizes in standard expansion joints, con 
voluted couplings and special designs to 
meet high or low pressure requirements. 
Customers can also depend on Solar engi- 
neering skill for the development of custom 
designs to solve special problems. 


SOLAR 


AIRCRAFT COMPANY 


This is What 
Solar Offers You 


Solar specializes in the 
manufacture of precision 

products from alloys and 

special metals for severe serv- 

ice. Solar's experience since 1927 is 
unduplicated in this field. Solar skills 
and facilities range from research, de- 
sign and development through to mass 
production. Wherever heat, corrosion 
or difficult specifications are prob- 
lems, Solar can help you solve them. 


PLANTS. In San Diego and Des 
Moines (photograph above). A total 
of 1,400,000 sq. ft. of floor space 

Approximately 5,000 employees 
Annual sales over $65,000,000 


EQUIPMENT. Production equipment 
for all types of metal fabrication 

forming, machining, welding, braz- 
ing, casting, coating. Extensive lab- 
oratory and testing equipment 
Facilities for development, prototype, 


limited or mass production 


SERVICES. Research, design, devel- 
opment, tooling and production engi- 
neering staffs. Experienced with all 
alloy steels, stainless alloys, super 
alloys, and titanium and its alloys 
Government source inspection and 
Solar quality control meet rigid air- 


craft and commercial standards 


CONTRACT PRODUCTION 


Current orders include aircraft en- 
gine and airframe parts, all y cast- 
ings, pneumatic ducting, atomic 
energy ymponents. Customers in- 

ude some of the most honored 
names among aircraft and industrial 


companies in the U.S. and Europe 


SPECIAL PRODUCTS 
Bellows. “Sola-Flex’'( LN 


bellows and expansion 
joints in many designs 
from % in. up to the 

irgest, 28 ft, 


liameter 


Gas Turbines. Solar “Mars” 50 hp 
r s for auxiliary generator sets, 
irts, portable fire pumps; 

Jupiter" 500 hp engines ín 


ind constant speed models 


Ceramic Coatings. "Solaramic"& 
is the Solar trade mark for a family 
coatings that protects metals from 


heat, corrosion, galling and abrasion 


Controls. Complete control systems 
utilizing the new Solar “Microjet” ® 
principle for control of gas turbines, 
jet engines and pneumatic devices. 


FURTHER INFORMATION 


Your inquiry regarding any Solar 
service or facility will 
receive prompt attention. Address 
Solar Aircraft Company, 
Department A-27, 

San Diego 12, California 





CALL ON 


/M ENGINEERING SERVICE 


PERHAPS YOU HAVE A FRICTION MATERIAL PROBLEM 


If so, you will be interested to know that R/M is 
the world’s largest maker of friction materials; 
that R/M makes friction material products for all 
types of equipment—from the lightest household 
or office appliance to the biggest train, truck or 
tractor; that R/M works in both the asbestos and 
metal fields—woven and mclded asbestos, semi- 
metallic materials, and sintered metal are all in 
the picture. 

Many of Raybestos-Manhattan's friction 
material products are the direct result of coopera- 
tion between design engineers and R/M research. 
One outstanding example of this teamwork is 
R/M's work with automotive engineers. It has 
resulted in there being an R/M part on every 
model of every automatic transmission made. 


SPECIALISTS 


IN ASBESTOS, 


If you are designing or making a product which 
requires friction materials, you will find it helpful 
to call on R/M's specialized Friction Materials 
Engineering Service. Whatever your problems, 
whatever your requirements, R/M's experience, 
skills and facilities will be advantageous to you. 
For detailed information about R/M brake lin- 
ings, clutch facings and special shapes of friction 
materials, send for booklet today. 


For Bulletin No. 500, or other data, 
write, phone or wire: 


EQUIPMENT SALES DIVISION 
Raybestos-Manhattan, Inc. 
6010 Northwest Highway 
Chicago 31, III. 
ROdney 3-2400 


RUBBER, 


SINTERED METAL, ENGINEERED PLASTICS 


Ee Ss G7 0e 


Brake Blocks, Linings Industrial and 
and Clutch Facings Automotive Hose 


Fan Belts and 
Radiator Hose 


Industrial 
Drive Belts 


Abrasive and 
Diemond Wheels 


Mechanical Packings 
and Gaskets 
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FOR HELP IN SOLVING YOUR PROBLEMS 


PACKINGS, GASKETS, 5n iets 


For specialized packing engineering service call on Raybestos- 
Manhattan. R/M makes a complete line of packings and 
gasket sheets for use against air, gas, water, steam, oil, 
solvents, foods and hydraulic fluids. It also makes an unusual 
number of asbestos textils and a wide variety of Teflon 
products. The many years’ experience R/M has had in these 


R/M SUPER-POWER V-BELTS 


With R/M Super-Power V-Belts you obtain up to 40% 
greater horsepower capacity over the same number of regular 
V-belts. You can save space as fewer belts are required. In 
addition, there is virtually no stretch and practically no 
matching problem. Made with new high strength synthetic 
cords. Straight sidewalls provide more grip, less slip, longer 


fields can be put to work for you in an insiant. Just say 
the word. Send for booklet on packings, gaskets, and Teflon 
products. 


*Du Pont's trade-mark for its tetrafluoroethylene resin 


For booklet shown, or other data, 


life. R/M Super-Power V-Belts are also oil-proof, non-spark, 
and heat-resistant. Bulletin 6628 contains details. Of course, 
Condor V-Belts continue to be the standard for regular service. 


For booklet shown, or other data, 


write, phone or wire write, phone or wire 


PACKING DIVISION OR 
ASBESTOS TEXTILE DIVISION 
Raybestos-Manhattan, Inc. 
Manheim, Pa 
Manheim 5-2211 


MANHATTAN RUBBER DIVISION 
Raybestos-Manhattan, Inc 
Passaic, N.J 
Gregory 3-2000 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, N.J. Bridgeport, Conn. e Manheim, Pa. e No. Charleston, S.C. e Crawfordsville, Ind. e Neenah, Wis. e Peterborough „Ontario, Canada 


Conveyor Rubber Lined and Sintered Metal Asbestos 


Tefion Tape, Packings, Engineered Molded 
Belts Covered Equipment Friction Elements Textiles 


Sheets, Rods, Tubes Rubber and Plastics 
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Neoprene’s remarkable properties 
CL 


These properties of neoprene assured efficient 
operation of this HYDROTURBINE 


Encircling each trunnion of this hydroturbine is a neoprene 
packing ring. As the blades change pitch, the ring seals oil in 
and water out by pressing against the hub and a steel band on 
each trunnion. This key neoprene part resists attack from oil 
and grease . . . stands up under constant abrasion. And neo- 
prene's low compression set assures that the tight seal will 
continue for years despite continuous pressure. 





OIL RESISTANCE 


AN 
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Courtesy 
Safe Harbor 
Water Power Corporation 
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These properties of neoprene made a 
more effective BUTTERFLY VALVE 


The secret of this valve's perfect closing action — against low 





pressure or vacuum —is a resilient neoprene seat. When the 
valve is closed, this seat exerts positive pressure against the 
disk. If solid matter is caught between seal and disk, the seat 
deforms around it and the seal is maintained. And since neo- 
prene resists abrasion, oils and chemicals, the valve can be 
used in a wide variety of applications. 
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Courtesy 
Keystone 










Tool Corporation 
P. O. Box 6716, 
Houston 5, Texas 


RES PEPE LY 
ALIE LI d 104 


These properties of neoprene improved the 
operation of this HYDROFORMING PRESS 


In this method of metal forming, a neoprene diaphragm backed 
by hydraulic oil acts as a universal female die. A metal blank 
is placed on a draw ring and the upper forming cavity, faced 
with the diaphragm, is locked in position (Fig. 1). Hydraulic 
pressure is increased (Fig. 2). The die punch is forced against 
the diaphragm into the forming cavity, wrapping the blank 
around the punch (Fig. 3). The cavity is raised, and the 
finished part stripped from the punch (Fig. 4). Even after 
thousands of such cycles, rugged diaphragms of neoprene re- 
main resilient and free from cracks. 
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solve difficult problems in design 


———"-— These properties of neoprene increased the 
Pix efficiency of this STORAGE BIN 


Inflatable panels on the walls of this storage bin eliminate 
jamming of the contents. Each panel is an elastic neoprene 
diaphragm bonded to a steel plate. Fed by compressed air, 
the diaphragm balloons out, then collapses when pressure is 
released . . . keeps materials moving. Neoprene combines the 
flexibility required with the toughness to withstand severe 
abrasion. And because neoprene resists flex cracking and 
attack from oil and chemicals, the panel remains free from 
weak spots or leaks. 








Courtesy 
Gerotor May Corporation, 
Baltimore 3, Maryland 


These properties of neoprene proved ideal for a 
key part in this ROTARY LAWNMOWER 


At the heart of this lawnmower is a shock-absorbing clutch — 
a fluted neoprene ring set between metal sleeves. If the blade 
strikes an obstruction, this ring remains locked to the outer 
sleeve, while the inner sleeve and crankshaft continue to rotate 
. . . Squeezing past the resilient ring. Neoprene was specified 
for this critical part because it resists abrasion, grease and oil. 
And its low compression set means that the ring will retain its audi 
shape despite constant pressure and the shearing action of Western Tool and 
the sleeves. Stamping Company, 


What’s YOUR Design Problem? 





OIL RESISTANCE 






Look over the list of neoprene’s properties. If one or a it 
combination of them is important to the design of your PROPERLY 


product, write us for complete technical data. Although 
Du Pont does not make any finished products of neo- 
prene, our engineers will be glad to work with you and 
your rubber goods supplier on your individual prob- 
lem. Write to: E. I. du Pont de Nemours & Co. (Inc.) 
Rubber Chemicals Div., PE-10, Wilmington 98, Del. 


The rubber made by Du Pont since 1932 


GES. us. PAT.OFF. 


BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 
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NEOPRENE 
wit v. 

RESIST: Ad. 


low Temperature 
Stitfening 


FREE! tHe NEOPRENE NOTEBOOK Fe 
Each issue shows new, unusual applications of neo- A SE a 
prene new products improved designs. The € 
neoprene applications cited above are covered in de- 
tail. Add your name to the mailing list today 

E. I. du Pont de Nemours & Co. (Inc.) : 
Rubber Chemicals Division PE-10, Wilmington 98, Del. 


Firm 
Address 
City Sate 
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"Why," the sales manager said, do we 


concentrate so much of our advertising 


in Product Engineering?" 


*Product Engineering's all-paid circulation with the June 1954 issue was 28,071, (subject to ABC audit) 





This same question and answer undoubtedly find their place in conversations 

between hundreds of sales and advertising executives. 

For over 850 sales managers, whose products are now advertised in Product Engineering, 
the question is a natural one... and the answer a very sound reason for Product 
Engineering's wide leadership as an advertising medium to design engineers. 


In just four years, Product Engineering’s all-paid circulation has grown by 55%.* 
And in contrast to the free distribution of all other design magazines, 


^ 





this paid circulation is the kind that grows only from the self-generated, 







insistent demand of design engineers for the help which Product Engineering alone 


» 


can bring them. These basic buyers of industry, these Product Engineering subscribers, 
have read Product Engineering ... liked what they read ... evaluated the worth 
of this magazine to them... and then put their money on the line to have it. 
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And if, by chance, you should be asked what it costs to put the unmatched power 

of this magazine behind your products, with all the exclusive proof of readership 
it alone can give you, the surprising answer is: 

“Product Engineering’s cost-per-thousand is the lowest in its field.” 


This matter of offering the most value for the least money is perhaps the clincher 

to Product Engineering’s dominant advertising position 

in the $28-billion Original Equipment Market. In the past 12 months, advertisers 
put over 1,000 more pages in Product Engineering than in any other design magazine. 
And if you want more original equipment business at less cost, 

you'll be value-wise, indeed, to put Product Engineering first on your schedules. 


"Because," the advertising manager said, "it's 


the only magazine in the design field that can 


| demonstrate this kind of ever-growing 


acceptance among design engineers. 


THE MEN WHO DESIGN 
AMERICA’S NEW PRODUCTS 
READ Product Engineering 


DA 


The McGraw-Hill Magazine of Design Enginvering 
McGraw-Hill Building, New York 36 


DISTRICT OFFICES: Atlanta 3. * Boston 16 
© Chicago 11 * Cincinnoti 8 * Cleveland 
15 * Dallas 1 * Detroit 26 * Los Angeles 
V * New York 36 * Philadelphia 3 * 
Pittsburgh 22 © San Froncisco 4 * St. Louis 8 





This Allen Cooler truck went right into our lab and proved .. . 


Why it pays to ask for 








She: 
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G-E ENGINEERING solved a complex truck refrigeration problem AC plug-in during off hours. System was created by modifying 
for Allen Cooler. The General Electric system provides uniform standard G-E components, including an alternator, a rectifier, 
temperature when operating off the engine drive or on 115-volt and two fractional-hp motors, and adding a regulator. 


ut i iles aii 


] PROBLEM PRESENTED to G.E. by Allen Cooler design engi- RIGHT INTO G-E LAB went this home delivery truck. 
neers called for flexible 24-hour truck refrigeration, maxi- Laboratory study indicated design requirements, helped 
mum storage capacity, and minimum cost. cut time needed to comesup with final electrical system. 









G-E motor application help 


G-E engineers design electrical system to provide low-cost truck 
refrigeration during deliveries . . . plus overnight plug-in service 



















If you have a difficult motor application problem, rectifier. Made up of these skillfully integrated com- 


you'll find it pays to take advantage of the technical ponents, the compact system provides reliable cooling 
skills and the resourceful engineering of General with maximum truck-storage capacity. 

Electric's Specialty Component Motor Department. 

Here's how Allen Cooler profited: Working closely with the Allen Cooler engineers, 


General Electric engineers installed the packaged 
system in a dairy truck and tested it under actual 
operating conditions. The amazing performance: 
during 6000 miles of hot weather service, there was 
not a single operational complaint. 


Allen Cooler design engineers wanted this: an elec- 
trical system for refrigerating milk delivery trucks 
which would operate at full cooling capacity at 
engine idling speed. An additional requirement was 
that the system also operate on 115-volt AC during 
off hours, thus providing 24-hour service. However 
operated, the system should maintain temperatures 
between 35 and 40 degrees at all times. 


Next time you have a tough motor application 
problem, bring it to General Electric. You'll be 
taking advantage of engineering skills unmatched 


G-E motor engineers went to work on these specifica- anywhere. To arrange for this service, contact your 
tions. They devised a packaged electrical system nearby G-E Apparatus Sales Office. For more in 
incorporating an alternator, a compressor-drive formation, write General Electric Company, Section 


motor, an evaporator motor, a regulator, and a 704-27, Schenectady 5, New York. 
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GENERAL G ELECTRIC 


I PE | í * 
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ACTUAL CONDITIONS of operation INSTALLATION OF ALTERNATOR under 5 FINAL UNIT uses minimum space 
3 were simulated. In this cell, tempera- truck’s hood. Unit must withstand heat, maintains even temperatures dur 
ture control accuracy was checked. be compact, yet provide sufficient capacity. ing deliveries, permits plug-in service. 





Increase 
Profits? 


“Thinness Control” means that the decimal 


Job costs are figured on a square foot basis 
while stainless steel is purchased on a weight 
basis. When stainless steel is ordered by gauge 
r.umber the permissible A.LS.I. thickness var- 
iation is plus or minus 10%. If you receive ma- 
terial on the heavy side of the gauge range you 
are paying a premium for stainless surface 
area, For example, if you order 18 gauge, you 
may receive sheets .052” thick, when a thick- 
ness of .0475” would suit your purpose. On a 
standard 18 gauge sheet (36”’x 120”) each 


thickness of each sheet is uniform throughout 
the length and width. 


.001” in thickness weighs 1.26 pounds per 
sheet. In this example, each stainless sheet 
could weigh as much as 5.67 pounds more than 
required. You can readily see the advantages 
of specifying stainless rolled to the light side 
of the gauge range. MicroRold stainless is 
rolled to exceptionally close tolerances, as low 
as 3% average (plus or minus). Regular use 
of MicroRold provides more stainless area per 
ton or the equivalent area with lesser weight. 


If you are o! now a vier of MieroRold shee twill pay you to get the — 
full details. Your steel bue A 2 Nl yaa a A story. | 


mah 


Washington Steel 
Corporation 


WASHINGTON 


PENNSYLVANIA 
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DESIGN AND DEVELOPMENT 


GERMANS Bombed and battered during World War II, and confiscated shortly 
BOUNCE BACK after, Germany’s machine tool industry has completely regained its prewar 
prominence. Now in second place, outranked only by the U. S., the indus- 
try rang up a sales volume of about $238-million in 1953. About half of the 
total production was exported, as compared to only 35 to 40 percent in 1938. 
A comparison by weight also shows an increase of roughly 30 percent over 
1938. The following table indicates Germany's strong comeback in the 
world's market since 1950: \ 



































Total Cutting Non-cutting 
1950 $ 33,705,000 $ 19,105,000 $11,153,000 
1951 $ 71,464,000 $ 48,003,000 $19,031,000 
1952 $139,926,000 $105,676,000 $31,912,000 
1953 $135,856,000 $101,306,000 $31,497,000 








These figures show the value of exports of machine tools from West Ger- 
many, including those from West Berlin. Figures listed under “total” are 
higher than the sum of "cutting" and "non-cutting", since they include some 
tools that cannot normally be classified in these two categories. Of the 1952 
total, $17,078,000 was to the U. S. In 1953 the figure was $12,720,000. 


AMERICAN AID American aid has helped greatly, particularly in the early years of recov- 
ery after the end of hostilities. Funds amounting to $22.5-million were 
pumped into the industrial machine sector in Germany; and of this total, 
the machine tool industry received $5.8-million, or about 25.9 percent. 
These funds were in the nature of loans and are being repaid by the individ- 
ual firms to the German government. 

Export and production figures in 1954 are not expected to exceed those of 

1953 by too great a margin; but German industrial circles are traditionally 

pessimistic, and 1954 may well turn out to be another good year for the 

industry. It is true, however, that the boom which set in during the Korean 

trouble, has, to a great extent, levelled off. During Korea, delivery schedules 

were often as high as 18 to 24 months. Now, most of the machines, with the 

exception of special orders, are available under eight months. Secondly, the 

“buy-on-time” programs inaugurated by some of the larger U. S. machine 

tool builders, have been making inroads on Germany’s export business. 


NEW DESIGN Because of the war damage, and the loss of the East zone to the Russians, 
IDEAS many of the German machine tool makers were forced to start from scratch. 

While the semi-automatic machines, turret lathes, and jig borers show the 
greatest improvement designwise, the Germans admit that they have not 


(Continued on page 125) 
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Shaft extension 


bearing construction 


used in new L.A. open, drip-proof 
motors. Note the Louis Allis beor- 


ing-cop construction. It 


Wu. 


locks outer bearing 
race to cap, inner 
race to shoft, 4 
P4 
y“ 









acd EEE ON 


_ Heres another reason why 


7? NEW L.A. Zze 


by the Louis Allis Co. 


d 
N 


és your BEST 


electric motor BUY 


Se E m 










Me specialize in 


SPECIAL MOTORS «a» 
TOO 


PROMPT DELIVERY. 





"A 


NEMA C-flange motor 


CONSTRUCTION 


with NEW 
BEARING 


plus 


E New modern styling 
> More compact design 
— —" New conduit box arrangement 
Improved ventilation and better protection 
More versatile mounting 


HESS the locked bearing con- 
struction that makes the new 
L.A. motors even better— gives them 
extra life, extra dependability. It 
positions the rotor . . . limits shaft 
end-play ... gives you ample V-belt 
drive capacity. You get factory pre- 
lubrication, too, with a new, im- 
proved grease-retaining system that 
saves servicing and maintenance — 
for years of attention-free operation 
under most conditions. 


That's not all! You get standard 


bearings in every unit — sizes spe- 
cially selected to be easily obtainable 
And there's no 
need to tear the motor down to get 


from local stocks. 


bearing numbers — they're stamped 


right on the new motor nameplate. 


Add this modern, dependable 
bearing construction to all the other 
features and you see why the L.A. 
line is your best motor buy. Get the 
complete story from your nearby 
Louis Allis Sales Engineer. 


THE LOUIS ALLIS CO. 


MILWAUKEE 7, WISCONSIN 









































Perspectives 





come up with any drastic new developments in the design field. Quite the 

contrary. Many of them have taken a good look at the American design, 

with the result that many of their new machine tools contain American ideas 
' on design and construction. 

One of the basic drawbacks of prewar German machine tools, the Ger- 

mans are quick to admit, was their relatively weak construction. All too 

‘ frequently efficient operation depended on an extremely strong foundation, 

with the result that the machines could not be switched around within a 

plant, or from one plant to another. The German always has admired the 

sturdy construction, based on the stronger cast iron, of the American 

machine tools. As one German put it: "That's what I like about your 

machines: you can literally set them up anywhere and they will work eff- 

ciently. Now with German tools you cannot do this; you are forced to stay 

with your foundation site." New designs will do away with this. 


MASS Another basic difference in thinking is that the Germans do not produce 
PRODUCTION machine tools built for the type of mass production jobs so common in this 


TOOLS country. For example, the transfer machines in their automobile plants are 
not as highly automatized as those found in the U.S. The reason being that 
with their low production and low labor costs, it does not pay to have 
machines of this type installed. The German tools are built for smaller pro- 
duction jobs, and must be capable of being adapted to several jobs instead 
of just one. As a consequence, the Germans tend to build more universal or 
multi-purpose machine tools. This trend, however, has made some of the 
machines so complicated, with special attachments and complicated operat- 
ing devices, that German plant managers sometimes throw up their hands 
in despair. Said one: "We almost need university-trained specialists now 
to operate some of our machines; but those American machines, usually 

E built for just one job, can be operated by the average worker." 
ction 

CUSTOM MADE But it is the German willingness to build any type of machine tool de- 
sired by the customer that enables them to hold their position in the world 

—— markets today. With their lower design and development costs they can 
ne afford to build the special machine. For example, in designing for the 
"s » American market, German machine tool designers look for an operation 
amped that requires, say, 65-70 percent labor and 30-35 percent material, then try 
veplate. to design a machine that will substantially reduce the labor in that operation. 
siiis Generally, in Germany there is no criticism of the U.S. machine tools 
"e compared to German models except that, "they are much too expensive for 
WP us." This is perhaps due in part to the fact that U. S. machines usually have 
Get the much more horsepower than is needed. The reason being that they can 
nearby be overloaded. One German plant has a German and an American machine 


tool for the same job. The U.S. model cost about $12,500 more than the 
German one. 
But the counterpart of the U. S. mania for designing excessive horsepower 
. into their machines, is the German's professional pride in accuracy and 
fine tolerances which he designs into machines where it is not needed. 


LA-105 
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FLAT TYPE 
One-piece self-locking spring 
steel fasteners. Replace 
threaded nuts, lock washers 
or spanner washers. Avail- 
able in a wide variety of 
shapes and screw sizes. 


LATCH TYPE 


Easily applied by hand, are 
self-retained in bolt-receiv- 
ing position at center panel 
locations for blind attach- 
ments. Front mounting types 
are also available. 


zm 
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HARNESS CLAMPS 


Open or close by hand — no 
tools needed. Attach to panel 
or pre-assemble to harness 
before installation. Cush- 
ioned to protect wires. Can- 
not open accidentally. 


-—— d 


PUSH-ON 


Zip over unthreaded die cast 
or plastic studs, rivets, nails, 
tubing, or wire to lock parts 
securely. Removable types 
available in many sizes. 


EXPANSION TYPE 


For lightning-fast attach- 
ments in blind locations. 
Snap into mounting holes by 
hand. Screw spreads spring 
fingers, wedge-locks part in 
position. Secure, vibration - 
proof attachment. 


ANGLE BRACKETS 


Combine bracket and fastener 
to reduce number of parts, 
speed up assembly and 
strengthen the structure. 
Variety of shapes and sizes. 


"J" TYPE 
Snap over edge of panels and 
into center hole locations. 
Hold themselves in place for 
blind assembly. Full range 
of panel thicknesses and 
screw sizes available. 


TUBULAR CLIPS 


For use with unthreaded 
studs or rivets. Virtually 
“nails” panels together where 
there is access to one side 
only. Permanent lock or 
removable types. 


HOSE CLAMPS 
Self-locking, ratchet-type 
design, one-piece low profile 
construction—no bolts, nuts 
‘or thumb screws. Fast and 
easy to apply and remove 
for medium- and low- pres- 
sure connections. 


“U” TYPE 
Perform same function as 
“J” type for reduced materi- 
als handling. Used where full 
bearing on lower leg of the 
SPEED NUT is required. 


CABLE, WIRE, AND 
TUBE RETAINERS 


Snap in place by hand, self- 
retained in position toreceive 
wide range of cable, wire and 
tube sizes. Easily removed 
for service or re-location. 


NUT RETAINERS 


Retain square nuts in blind 
locations. No welding, clinch- 
ing, staking —snap in by 
hand. Provided in a wide 
range of screw sizes. “U” and 
“J” type retainers available. 


Engineer Savings into your products 
with SPEED NUTS* — The Fastest Thing in Fastenings !^ 


Assembly cost savings from 30% to 


"7r07 


71595 ... increased product quality ... 
reduced materials handling . . . far 
less field service problems. These are 
a few of the reasons why more and more 
manufacturers are specifying SPEED 
NUT brand fasteners. Write today for 
your copy of "Savings Stories"—a 


book full of cost-saving fastening reports. 
TINNERMAN PRODUCTS, INC., Box 6688, 
Cleveland 1, Ohio. In Canada: Dominion 
Fasteners Ltd., Hamilton, Ontario. 
In Great Britain: Simmonds Aeroces- 
sories, Ltd., Treforest, Wales. In France: 
Aerocessoires Simmonds, S. A., 7 rue 
Henri Barbusse, Levallois (Seine). 
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Alexander Was Not Great 


WHEN ALEXANDER FOUND OUT that his 
mother was plotting the death of his father, the king. 
he had the choice of warning his father or allowing 
him to be killed. Alexander chose to keep quiet and 
that is how he became king at the age of 29. Men- 
tally brilliant, ambitious and ruthless or lenient, as 
served his purpose best, he took over the generalship 
of the Macedonian army that he had inherited from 
his father and set out to conquer the world. 


Alexander dominated all with whom he came in 
contact. Those whom he could not bend to his will, 
he executed. He personally lead his army, planned 
the campaigns and made the military decisions. Un- 
able to find peace of mind, perhaps because of the 
part he had played in the murder of his father, he 
was goaded ever onward to more distant lands to 
conquer. His road was marked with pillage, death 
and destruction except where he felt sure that he 
could, by bribery or otherwise, make the region a 
satellite. 


Finally in Babylon, at the age of 42, after a heavy 
drinking party, Alexander was struck down with a 
fever and in 12 days was dead. His kingdom soon 
fell to pieces, mute testimony to the fact that his 
life’s work was neither altruistically good nor stable. 
Yet in the pages of history he is called Alexander the 
Great. Thus does the weakness 
worship warp man’s sense of values. 


human of hero 


Hero worship is a common weakness. Even in 
business, which loves to pride itself on being hard 
headed, decisions are based only too often on hero 
worship. The one who gets promoted is the ruddy 
faced, cheerful, flattering young man who has spent 
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much of his time cultivating the boss, belittling his 
associates and stealing the credit for their accomplish- 
ments. The faithful employee, though the better 
producer, and a respected true leader, is too often 
ignored or discredited. 


Every executive should be extremely wary of the 
fellow who flatters, who is always quick to agree but 
rarely takes a positive stand. He is the man who 
holds his associates up to ridicule for the mistakes 
they make. He smoothly shifts responsibility for his 
own mistakes and takes credit for what others have 
done. With a cheerful smile he dams with faint praise 
and otherwise belittles outstanding accomplishments. 


He is lauded as a “bright young man with a 
charming personality, who gets things done and is 
always affable and cheerful”. On his road to high 
position he leaves behind crushed men whose careers 
he had wrecked, bitter men whom he had exploited, 
bosses he had betrayed. 


Nothing is more destructive to the morale and per- 
formance of an organization than to have the boss 
“taken in” by the scheming flattery of a brilliant but 
unprincipled seeker after promotion. The same 
human weakness of hero worship that labelled Alex- 
ander as being great also tends to hide the fraudulent 
character and low worth of those bright smiling 
schemers who try to climb on the performance and 
abilities of others. 

Alexander was not great. 


ange no 
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Reducing Costs 


Speed Reducers 


New Departure ball bearings are used in seven 
basic sizes of the Dodge single and double reduc- 
fion speed reducers, handling from 1 to 43 horse- 
power at output speeds from 12 to 330 r.p.m. 


Vo 
Vay like | 
eee With NEW DEPARTURES NG wows `i 


Dodge Manufacturing Corporation’s Speed Reducers 
make good use of design advantages offered by New 


Departure snap-ring ball bearings. 
The snap rings locate the bearings in the case, eliminating 4 À D 1 PA AI H 1 
the need for adjustment. Doing away with threaded or 


shim-type devices permits straight-through boring of 


the housing. Thus split-case construction is highly prac- BALL BEARINGS 


tical, and assembly is greatly simplified. The result is a 
rigid, highly efficient unit, and one in which production 
costs have been kept to the minimum. 


Learn what New Departure can do for your product. 
Talk with your New Departure sales engineer—today! 


NEW DEPARTURE SALES ENGINEERING OFFICES—AT 


BRISTOL 269 North Main St. 2-6371 DETROIT 7-122 General Motors Bidg. Trinity 2-4700 
BOSTON 517-A Park Square Bidg. Hancock 6-9867 o, x. y — — —— E 
w. th St. Winston 1- 
ec 8S es 325919 LLMMNES 1 wt 8th St. Imperial 4680 
NEW YORK 1775 Broadway Circle 6-1540 PITTSBURGH Cathedral Mansions Mayflower 1-8100 
PHILADELPHIA 850 E. Luzerne St. Garfield 3-4136 CHICAGO 332 So. Mich. Ave. Wabash 2-5875 
SYRACUSE 2360 James St. 73-5195 DAVENPORT 2212 E. 12th St, Davenport 7-7522 


YOUR SERVICE 


KANSAS CITY 1021 E. Linwood Blvd. Valentine 4939 
MILWAUKEE 647 W. Virginia St. Broadway 6-9460 
ST. LOUIS 3001 Washington Bivd. Franklin 6533 
LOS ANGELES 5035 Gifford Ave. Logan 8-2301 
BERKELEY 1716 Fourth St. Landscape 6-8750 
SEATTLE 5000 First Ave. S. Lander 5920 
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PRODUCT ENGINEERING 


Supercharging for 


Increased Performance 


In Automotive Power Plants 


Supercharging of portable or moving power plants can .. . . 
(1) Increase payload of trucks by improving horsepower and torque. (2) Improve operat- 
ing efficiencies of earth moving machinery by making available additional reserve power. 
(3) Make available higher cruising speeds and acceleration for automobiles without increas- 


ing weight or sacrificing fuel economy of the internal combustion engine. 


WALTER K. DEACON 


Chief Engineer—Superchargers 
McCulloch Motors Corporation 
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Noturol Aspirotion Supercharged 


Horsepower - % increase 
Octane number requirement 





Compression ratio 





Fig. 1—Effect of compression ratio on horse- | A < Exhaust 
power and octane requirement of an engine. V 





Fig. 2— Theoretical indicator 
cards for a standard internal 
combustion engine and a super- 
charged engine. Note increase in 
work area through supercharg- 
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Fig. 3—Comparison of super- 
Naturally | "x ‘ charging and increasing the com- 
aspiroted pression ratio of a truck engine. 
6./ comp. ratio (A) shows the bhp increase by 
l | | supercharging over increasing 
compression ratio. (B) rx 
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the variation in specific fuel con- 
z " sumption. Higher octane num- 
n | ber fuel is used for the 7.2 ratio 
engine than for the 6.1 engine. 
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SMALL INCREASES in engine perform 
ance can be made by increasing com 
pression ratio, improving engine vol- 
umetric efficiency, installing more 
complex and expensive carburetors and 
increasing engine speed The gains 
are, however, limited by available 
acceptable noise level and 
smoothness of operation. For instance 
Fig. 1 indicates the relatively small 


performance gains that can be CX 


fuels, 


pected from increasing compression 
ratio. The horsepower increases about 
10 percent for a change in compression 
ratio from 6:1 to 8:1. The octane 
rating jumps from 78 to 92, which is 
about the limit of present day premium 
engine fuels. 

on the other hand 
increases the inlet charge 


Supercharging 
density 
without decreasing the clearance vol 
ume; thus developing more power for 
the same effective compression ratio 
and fuel requirement. This is done by 
increasing the output per revolution of 
the engine by increasing the quantities 
of air-fuel mixture entering the engine 
during each intake stroke. Mechanical 
means are used to compress and deliver 
the air to the engine at a higher pres- 
sure and density. For example: an 
examination of Fig. 2 reveals that the 
inlet pressure exceeds the exhaust pres- 
sure by some value P,, — P,, and re- 
sults in a work increase represented 
by the area 5-6-7-1 being performed 
in addition to the power part of the 
cycle, 1-2-3-4. The curves of Fig. 3 
further demonstrate the results of both 
supercharging and changing compres- 





G 
essure in H 


sion ratio of a high performance truck 
engine. 

The added horsepower developed by 
supercharging will have an effect upon 
the engine structural and cooling char- 
acteristics. However, considerably more 
power can be developed by super. 
charging for a given increase in engine 
weight than by raising the compres- 
sion ratio. Fig. 4 indicates the increase 
in indicated mean effective pressure 
(imep) for a given increase in maxi- 
mum cylinder pressure. For example: 
if the compression ratio is increased 
from 5:1 to 8:1 at 30 in. Hg abs mani- 
fold pressure, the imep changes from 
201 to 220, and the maximum cylinder 
pressure rises from 720 to 1,175 psi 
Now, if the compression 1s kept con- 
stant at 5:1 and the super- 
charged to reach the same maximum 
cylinder pressure; a manifold pressure 
of 45 in. Hg. abs. gives about the same 


engine 








peak pressure but results in an indi 
cated mep of 310 psi. In the example 
above the magnitude of the cylinder 
pressure may be considered to repre- 
sent the weight of the engine, since it 
will influence the weight of the parts 
to a major extent 

Most engines must be designed to 
take some overload and if the super- 
charger is only used for short periods 

as in the instance of the automobile 
engine—the extra power developed 
during these periods may have little 
effect on engine life. 

The heat lost to the coolant will 
increase with engine output, and the 
water jacket or cooling fins must be 
capable of handling the extra cooling 
required. In most high speed engines 
the heat rejection does not increase in 
direct proportion to the power output 
which makes this problem less severe 
than others. (See Fig 5). 


Example of Supercharger Selection 


Assume that a high speed truck 
engine is to be increased in perform- 
ance by at least 30 percent. The engine 
is not to be materially altered or is a 
special fuel to be used. The engine 
has a displacement of 330 cu in. and 
is governed at 3,000 zpm. The com- 
pression ratio is 6.4:1. The engine 
performance is indicated in Fig. 6. Fig. 
7 shows the fuel octane requirement. 

Data on friction horsepower (fhp) 
and indicated horsepower (ihp) are 


80 
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not available so the engine airflow 
must be estimated from the brake 
horsepower (bhp) and the specific 
fuel consumption (sfc) by making the 
further assumption that the fuel-air 
ratio is 0.078. The airflow can be cal- 
culated from 


sfe X bhp 


We = F/a 


(1) 
Where: 


Wa = weight of air 
F/a = fuel-air ratio 










Lines of constant speed 


25 % 


50% 


100% 
roted speed 


30 40 
Manifold pressure in HG. 


Fig. 4—Maximum cylinder pressure and indi- 
cated mean effective pressure vs compression 


ratio of a standard automobile engine. 


Fig. 5—Heat loss to coolant at various operat- 
ing speeds for internal combustion engines. 
























































































































































































































IMPROVED PERFORMANCE 


The comparison between horsepower, 
torque, velocity, acceleration and fuel con- 
sumption of a stock passenger car, with 
and without supercharger, are illustrated 
in the following curves. For consistency, 
curves all refer to the same automobile— 
a typical 8 cylinder engine car—and ex- 
cept where noted a standard and super- 
charged engine are compared. The super- 
charger is the McCulloch Model VS-57 
which has a designed operating pressure 
of 5 psi, 1,400 lb/hr at 29,000 rpm. With 
a power increase of approximately 30 per 
cent at 4500 rpm, pick-up was improved as 
follows: without supercharging, 0-60 mph 
in 20 sec; with supercharging, 0-60 mph 
in 124 sec. Top speed was increased from 
86.7 to 97.1 mph. 





(C) Torque and horsepower vs 
engine rpm for a typical 8 cylin- 
der automotive engine. 


(D) Fuel economy curves for test 
car equipped with dual exhausts. 





(A) Acceleration and top speed 
curves of a test car equipped with 


dual exhausts. 


wheels 


reor 


Horsepower otf 





(B) Comparison curves of horse- 


power 


shown 


gallon 


Miles per 


at 
by 


the rear wheels as 


dynamometer 


tests. 





Most modern engines require 7-9 lb 
air per bhp-hr, depending on the com 
pression ratio, engine friction and 
other variables. Fig. 8 shows the esti 
mated air required. 

To obtain the desired 30 percent 
power increase, the engine must be 
made to burn approximately the sam: 
percentage increase of fuel-air mix 
ture. The density of the inlet charge 
must be increased a similar amount 
These values are only approximate but 
serve as a means of selecting the super 
charger size. 

To estimate the compression ratio of 
the compressor an adiabatic compres- 
sion is assumed: 


P p2 \* - 
Lé 
P, pi 


k = adiabatic constant 

P, = discharge pressure from com- 
pressor 

P, = inlet pressure to compressor 

pı = discharge density 

pı = inlet density 


P, 
Pi 


Where: 


=R 1.3)'4 = 1.445 


Where: R = compression ratio of com 
pressor 
Therefore 

P, 14.7 X 1.445 = 21.2 psia 

4P = 21.2 — 14.7 = 6.5 psia 

From Fig. 8 the maximum airflow 

required at 3,000 rpm can be found 
1,200 lb/hr (3 


The above data ar 


` 1.3 X 925 
sufficient to 
select the size supercharger needed but 
first, the type of supercharger (Tabl 
I) required must be considered. For 
this example—that of a truck applica 
tion—it is desirable that the greatest 
permissible power increase be attained 
at the lower speeds as well as design 
speed. In addition, the supercharger 
should not adversely affect part load 
economy and should be 
quiet 


relatively 


A centrifugal supercharger, Fig. 9, 
will be used. This particular unit 
McCulloch model VS-57—is driven 
by a variable speed Vee belt from a 
pulley mounted on the crankshaft. 
The variable drive allows maximum 
supercharger pressures, at low engine 
speeds. Also, the drive permits the 
unit to turn at low speeds during 
cruising, thus greatly reducing the 
power required to drive it when com- 
pressor boost is not required. 

A performance chart for the super- 
charger is illustrated in Fig. 10. The 
adiabatic efficiency for the estimated 
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Fig. 7—Fuel octane requirements vs 
engine speed for a 330 cu in. displace- 
ment truck engine. 
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Fig. 6—Brake hp and brake sfc vs en- 
gine speed for a 330 cu in. displace- 


1800 2,200 2,600 3,000 


7280 Pulley RPM 














8 


g "7: 2 M^ 





o 
000 1400 1,800 2,200 2,600 3,000 


Engine speed RPM 


Fig. 8—Estimated engine air flow vs 
engine speed for a 330 cu in. displace- 
ment engine. 
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Fig. 9—Mechanically driven centrifugal supercharger. A variable diameter 
pulley drives the supercharger by means of a Vee belt connected to a 


second pulley at the engine crankshaft. 


1.45 and 1,200 lb/hr 
is approximately 56 per cent. With this 
additional information it is possible to 


he 


design point 


performance and must ntegrated p 


to find the resultant change in power 
Exhaust back pressure will also affect 


Fig. 10—Centrifugal supercharger performance curves 
for various pressure ratios and compressor speeds. 
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go back through the power calculation performance if the exhaust causes any advantageous to use outside air tem 
and obtain a closer estimate of the appreciable restriction. Changes in perature at 60 F rather than under 
performance increase engine friction, water jacket tempera- hood air for the supercharger, since 

Supercharging an engine changes ture, and other factors ar considered the temperature rise through the com 
the inlet temperature, inlet pressure, to be of secondary importance and will pressor will sufficient to provid 


the pumping work, and the volumetric be neglected in this exampl 
ficiency. All these factors affect th Using the pressure ratio, the con 
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TABLE I—CLASSIFICATIONS OF SUPERCHARGERS 


Reciprocating Compressor 


Distinguishing Characteristics 





Reciprocating Compressor 


Consists of a piston driven by a crank 
and connecting rod from the crankshaft of 
the engine. In some instances, a multiple 
of engine speed can be used if the mechan- 
ism, valve and other parts can withstand 
wear and work efficiently at high speeds. 


Operating Characteristics 


Piston draws in a charge of air at below 
existing atmospheric pressure throug, the 
inlet valve, coinpresses it to a pressure 
slightly above the pressure in the engine 
manifold, and discharges it through the de- 
livery valves into the connecting passage 
to the engine. Compression is similar to 
that in the engine cylinder; thus following 
the general polytropic equation PV" — C, 
where n is between 1.30 and 1.4 depending 
on speed, design and local cooling action. 
The upper value is approximately that of 
adiabatic compression and is the value for 
high speed where little time is available to 
lose heat during compression. At moder- 
ate or low speed the value of n drops as 
heat is lost during compression to the water 
jacket which surrounds the compressor. 


Advantages 


High compressor—80 percent or better 
—efficiency if the proper design speed is 
selected. Normally the compressor is used 
with a low speed engine at sea level, and 
where space and weight are of minor im- 
portance. 


POSITIVE DISPLACEMENT COMPRESSORS 


Displacement Blower 
Without Compression 


Displocement Blower without Compression 


Two or three counter rotating involutes 
are mounted on parallel shafts that are con- 
nected by gears causing the impellers to ro- 
tate in opposite directions. Close clearances 
between the case and impellers are required 
to reduce air leakage or slippage. With 
good design the slippage is small at high 
speeds and increases as the speed is reduced. 
The friction loss is about that of the involute 
shaft bearings plus gear loss. 


Air enters the inlet and is t-apped be- 
tween the lobe nd the casing and is carried 
around until a compartment opens to the 
delivery pressure. Back-flow from the de- 
livery pipe then occurs, and the pressure in- 
stantaneously raises to the delivery pressure. 
The impellers are balanced to permit high 
speed operation. However, the speed is 
limited by the air inlet condition if practical 
volumetric efficiencies are to be maintained. 
Adiabatic compression is used as the ideal 
compressor and the ratio of adiabatic work 
to actual work is the type efficiency. Fora 
pressure ratio of 2 the efficiency is about 77 
percent; for 4, about 56 percent. The blower 
is driven from the crankshaft by belt or gear 
drive. Since a pulsating flow is produced, 
gears can be a source of trouble. 


The size for a given air flow is considera- 
bly smaller than for a reciprocating compres- 
sor. Efficiency at low ratios is fairly good. 
A large step-up ratio from engine speed is 
not required. 





Limitations 


Compressor has to have a capacity 
greater than the engine displacement at sea 
level; and at high altitudes would need cap- 
acity about 3 times as large. Thus large 
size and heavy weight are limiting factors. 
To reduce the size by increasing compressor 
speed will result in low efficiency caused by 
high friction and high throttling losses. 


CENTRIFUGAL 


Turbo Superchargers 


Turbine 


These units are centrifugal compressors 
that are driven by exhaust gas turbines in- 
stead of by mechanical means. Approxi- 
mately 60 percent of the heat input of the 
average internal combustion engine is lost in 
the form of exhaust gas heat energy. By 
increasing the exhaust pressure and passing 
it through a turbine where adiabatic expan- 
sion takes place in turbine nozzle pressure 
energy is converted to kinetic energy. 


Power is cbtained at the expense of in- 
creasing the pumping work of the engine. 
Ratio of the compressor discharge pressure to 
the turbine inlet pressure is a function of the 
compressor efficiency, the turbine efficiency 
and the ratio of engine exhaust temperature 
to compressor inlet temperature. A com- 
bined efficiency (turbine and compressor) of 
0.28 is needed with an engine discharge temp- 
erature of 1,400 F to produce a supercharger 
discharge pressure equal to the turbine inlet 
pressure. It is difficult to maintain this 
efficiency over a wide operating range with- 
out using variable area turbine nozzles. This 
characteristic is serious when used with en- 
gines that operate over a wide load and speed 
range. At idle speed practically no energy 
is available and the turbine runs at low speed. 


Small size and light weight for high de- 
livery values. Contains no gears or mechani- 
cal drive components, and there are no 
dubbing surfaces other than bearing that 
need lubrication. 


Need for high temperature materials in- 


For high pressure ratios the efficiency is 


poor. Air noise is high because of the in- 
terrupted flow at the cut-off point. Accu 
rately machined timing gears are required 
that become noisy with wear. Matching of 
the supercharger to engine is critical because 
of its constant volume characteristics. The 
ratio of the discharge volume of the blower 
and the engine flow requirements determine 
the supercharger pressure produced. 


crease the manufacturing costs. It is im- 
possible to achieve good performance over a 
wide operating range without incorporating 
special features. 
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Radial Flow Compressor 


Displacement Blower With Compression 
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Radiol Flow Compressor 





Displocement Blower with Compressor 





Consists of an impeller, that is made to 
rotate at high speed inside a casting. Air 
enters the compressor axially at the center. 
Its velocity is increased by the rotation of 
the impeller and it leaves radially at the 
impeller circumference. The air then 
passes through a diffuser where the kinetic 
energy is converted into pressure energy. 


Compressor is similar to the displacement | 
blower without compression. Air is moved 
diagonally from one end of the compressor 
to the other with the aid of a pair of helically 


lobed rotors that interact to provide an axial | 


as well as a cross seal. Variation of number 
and proportions of the lobes is possible, but 
optimum results are attained with a few 
lobes of large height. Timing gears main- 
tain a correct phase between lobes. 


Air is trapped between two radial blades 
mounted in slotted trunnions in drum. This 
is mounted eccentrically to the bore of the 
main casing. Generally, the drum is fitted 
with 4 blades, which result in 4 delivery im- 
pulses per revolution. Such units have rub- 
bing and sliding contacts that must be lubri- 
cated at high speed. 








Peak efficiencies vary from 60 to 90 per 
cent depending on unit size and the design 
pressure ratio. Maximum efficiency can 
be raised by designing the diffuser to ope- 
rate in a narrow range. The pressure de- 
veloped is a function of impeller tip speed 
and from a size and weight standpoint the 
smallest possible wheel should be turned at 
the highest possible speed. However, fac- 
tors such as wheel stresses must be held to 
the limit of available materials and the ratio 
of the inlet annulus to the wheel diameter 
must be held to certain limits for good effi- 
ciencies. Also, shaft speeds must be held 
to the limits of available bearings. 900 ft 
sec tip speeds will produce pressures in ex- 
cess of 10 psi which are sufficient for low 
altitude engines. 


Small size and light weight for high de- 
livery values. The discharge pressure re- 
mains practically constant with rpm over a 
wide operating range. Also, good effi- 
ciency over a wide pressure ratio range. 
There are no dubbing surfaces or close 
clearances to be maintained. 


Air entering one end is trapped within the 
“ooth flanks and is compressed by the inter- 
action of the rotors before being discharged. 
Amount of internal compression can be con- 
trolled by the location of the discharge port. 
Internal compression resu Its in more efficient 
operation than is attainable within a blower 
without compression. Adiabatic efficiency 
is about 72 percent. Large units delivering 
11,000 cfm have given efficiencies of 79 per- 
cent at a pressure ratio of 2.0:1. The unit 
is operated at a speed of 10,000 rpm, which 
kept the overall size and weight to a mini- 
mum. 


increased efficiency over units without 
compression because of internal compression. 
Freedom from internal friction caused by 
the absence of metal contact as in the vane 
type blowers. Lubrication is avoided and 
the rotors are balanced allowing a high speed 
of rotation. 


During rotation of the drum, the volume 
of the space between blades first increases; 
and the increasing volume between the 
blades is filled with air at the suction port. 
Further rotation results in a reduction of the 
volume of the space between blades, increas- 
ing air pressure approximately adiabatically 
through some built-in ratio. 


No gears are needed and it is relatively 
quiet in operation because the pressure differ- 
ence as the ports are open can be kept iow. 
Its adiabatic efficiency, for small displace- 
ment units, is relatively high —about 65 to 
70 percent. 





Large ratio step-up drive is required be- 
tween engine and impeller speed. The 
pressure varies as the square of the speed 
which results in low pressures at low speeds. 
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High manufacturing costs because of com- 
plicated rotor design. Care must be taken 
in matching blowers of this type to the en- 
gine to be sure that over-pressurization does 
not take place within the unit. Over- 
pressurization results in performing excess 
work that lowers the overall operating effi- 


| ciency. 
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Lubrication of rubbing parts is required. 
Lubricating oil reduces the effective octane 
number of the fuel mixture when used with 
gasoline engines. Difficulty is experienced 
with rubbing of the blades against the case if 
leakage is to be kept to a minimum. Fric 
tional losses increase rapidly with speed. 
Because of leakage and friction, peak speed is 
limited to 6,000 7,000 tpm on small units and 
somewhat lower for large capacities. 
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Full power 





Fig. 11 















— « Clearance volume 
y V6 cu in 


Fig. 11—Schematic of piston, 
valves and clearance volume for- 
use with volumetric efficiency 
equations. 


Fig. 12—Supercharger pressure 
control characteristics for full 
and cruising power at percent 
maximum engine speed. 
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ngine will be heated to about 100 F 
the ambient temperature of the engine 
compartment. The power increase from 


the increased manifold conditions can 


now be found 
I 
bhp, P T i 
(5 
bhp P “Wy. 
Wh f 
bhp, brake horsepower of super- 
charged engine 
bhp brake horsepower of standard 
engine 
P inlet pressure to supercharged 


engine 
P = inlet pressure to standard engine 


] inlet temperature to super- 
charged engine 
] inlet temperature to standard 
engine 
bp,  212—1.5 | 100 4- 460 
119 14.7 — 1 164 + 460 
bhp, = 163 
bhp increase = 163 — 119 


= 44 or 37 per cent 


The volumetric efficiency will also 
be improved by supercharging since 


the new charge enters at a higher 
pressure than the exhaust and com 
presses th clearan volui xhaust 


I 


Brake horsepower 


P 






| 


i 
Supercharged 
engine 


A 






Stondard 
engine 7] 
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Fig. 14 


Fig. 13—Supercharger pressure control 
characteristics for full and cruising power 
at various engine speeds. 


Fig. 14—Comparative performance for a 
supercharged and a standard engine at 
various engine speeds. 


gas 


The volume of the clearance gas 
will be reduced from V. to V, in thc 


, j P, 
v. - v (Rz) 


11 for 


relation 
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Refer to Fig ot 


subsc ripts 


mc aning 


This is accompanied with a flow of 


new charge into the clearance volume 
to fill up the clearance. This flow 
will be 
: j f P, aaa 
! ! -] ( E) (7) 


The piston will now proceed on its 


suction stroke and draw an addi 


tional volume ] 


in 
7, of charge, thus 


P, k 
| 1 | , I l - 5) 
( P, ) 
but 
V. V. i 
V = r compression ratio of 9 
engine 
Thus 
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V. = (10 
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and, by substitution in Eq (8) 


‘eo Zi xi (z) ‘Jj 


The ratio of the flows for the super 
charged and the unsupercharged condi 
tions can be expressed by: 


p eale) | 
| 


V (11) 
y { I+ r—1 
prime values are for thc 


— 
| 
"7I 
"Ol my 
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Where: 
supercharged engine 


P, NA 
Fr o— P. 
= (12) 
> 1 k 
r— P, 
( 3 


Substituting the values for compres- 
sion ratio and pressures in Eq (12) 
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ea (437) 


In addition to the hp increase caused 
by improved volumetric efficiency, 
pumping work is also accomplished by 
the increased manifold pressure as in- 
dicated, Fig. 2, by the area 1-7-6-5. 

The hp resulting from the pumping 
work is: 


(Pn — P.)(V.) rpm 
hp, = = E 3) 
Pe 33000x 2x2 9 (3 
(19.7 — 14.7) (330) (3000 
hp,» — — "33000 x 12 x 2 
hp, = 6.25 


The total hp increase is 
(119)(.37 + .04) + 6.25 48.8 + 6.25 
= 55.05 hp 
The power to drive the supercharger 
must be subtracted from the total 
horsepowe r. From Fig. 10 it is found 
that the supercharger power require- 
loss to be 14 


hp. Therefore the net power gain is 


ments including drive 


55.1 — 14.0 41.1 hp 


Net brake supercharged hp is: 


119 + 41.1 160.1 hp or 35 per cent 
The supercharger drive ratio can be 
established by computing the drive 
pulley size based on rpm, 
supercharger rpm and the driven pul- 
ley. For the supercharger chosen the 


engine 


effective diameter of the driven pulley 
can be varied betwen 5.50 and 3.44 


in. making possible a variable speed 
ratio of 1.6:1. A regulator is used to 
control the drive ratio allowing low 
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Table II—Supercharger Design Requirements 


i M a T e o Pm M s s m m 


1. Importance of total engine and supercharger weight. 
If weight is of paramount importance, the highest possible super- 
charger pressure should be selected at the expense of cost, part load 
economy and the use of special fuel. 


2. Operating power and speed range of engine. 

If the engine is to operate in a narrow speed range, the design prob- 
lem is relatively simple since practically all supercharged types can be 
matched to the engine over a small operating range. However, the most 
difficult engines to supercharge are those that must deliver maximum 
performance over a wide operating range. 

A curve of the engine air flow and desired manifold pressure vs rpm 
should be established to be used as a guide in selecting the super- 


charger characteristics required. 


3. Percentage of operation at part throttle. 


If the engine runs at part power during a large percentage of its 
duty cycle, care must be taken to insure that the supercharger does not 
absorb large amount of power during these periods. 


4. Space requirements. 


The amount of room available for the supercharger may determine 


the operating speed and resultant efficiency in order to produce the 


required air horsepower from a given size unit. 


ratio driving for part thrott'e and 
speed governing at full throttle to 
prevent over pressurization. The part 
and full throttle curves are shown in 
Fig. 12 for a regulated pressure of 
6 psi. The engine rpm in terms of 
; established 
by the drive pulley diameter 


the supercharger pressure i 


Supercharger speed can be estab- 
lished from Fig. 10 as the rpm required 
to deliver 1,200 lb/hr air flow at 6 psi 
Therefore, if 3,500 engine rpm is as 
sumed to equal the 100 percent point 
in Fig. 12, the pulley diameter is 

drive pulley x engine rpm = driven 
pulley x supercharger rpm 


(5.50) (7270) 


drive pulley = 3500 


11.4in. (13) 

Supercharger pressure in terms of 
engine rpm and for an 11.4 in. drive 
pulley is shown in Fig. 13. This curve 
can be used for calculating the esti- 
mated hp gain at engine speeds below 
the governed speed. Fig. 14 shows the 
estimated power gain. 

Fuel octane requirements for the 
supercharged engine should be only 









slightly higher than for the unsuper 
charged engine. The peak requirement 
for the unblown engine will occur at 

low speed as shown in Fig. 7. Re 
quirements increase at higher speeds 
and discharge pressures but have littl 
effect on the low spe 


because of the relatively low 


d peak require 
ment 
blower pressure 
Specific fuel consumption at part 
throttle will b increas d be aus son 
power is always required to drive th 
Littl occurs dur 


supercharger chang 


ing full throttle operation sin th 
compression ratio Of the basi neir 
has not been changed 

Internal combustion engin and 


pro 


point where engines ar 


supercharger development has 
gressed to th 
easily capable of d veloping 50 per 


cent additional horsepower through 


supercharging with practically no sacri 
[ i t J 
This is sul 


fice in operating lif 


stantiated by the many normally 


aspirated engines that are operating 
with superchargers by making minor 
changes to carburetion, head gaskets 


and ignition tin 












Piston type accumulators offer three important advantages for mobile 
equipment applications: (1) Speeds of operation can be closely controlled 
and maintained. With present designs built around the variation of engine 
speeds to regulate pump flow, an accumulator furnishes a constant flow for 
desired operations; (2) A lower capacity pump is possible in an equivalent 
accumulator circuit. This not only reduces the horsepower requirements 
of the system, but also minimizes the heat created by the pumping opera- 
tion; and (3) The heat created by controlling the flow from an accum- 
ulator can be more readily dissipated than that obtained by throttling a 


larger capacity pump in a conve ntional system. 
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Accumulators for Mobile 


FOR COMPARISON, a typical ac- 
cumulator system and a present-day 
open center system are shown in Fig 
1(A) and (B)—both the systems 
being designed for approximately the 
same operation. Assuming that the cy- 
linders require 4 gal of oil for maxi- 
mum displacement and desired cycle 
time is a total of 2 sec, a 2 gal accumu 


lator is necessary. Half of the capacity 


supplies the oil for two full operations, 
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a 


Directional closed-— 
center control valve 









Relief valve 


Open center——A 
contro! valve 


Fig. I— Typical closed center accumulator system (A) and widely 
used open center system (B). In the accumulator circuit, oil flows 
from the reservoir to the pump through the check valve to the ac- 
cumulator. Maximum pressure on the accumulator opens an un- 
loading valve, the oil then circulating at reduced pressure to the 
reservoir. At minimum accumulator pressure, unloading valve re- 
sets stopping circulation to the reservoir and starts accumulator 
charging. Oil flow in (B), during the neutral or hold position of 
the valve, is from the reservoir to the pump to the valve and back to 
the reservoir at a minimum pressure drop. 





Parker Appliance Company, Cleveland, Ohio 


Equipment — 


. Eog 


" 


the other half allows sufficient air space the circuit could be set to unload to the operation, the excess oil is bypassed 


to kee P th pump pressure at a reason pump at 2,200 psi and start to recharge from the pump to the reservoir through 
i. able level. Thus, a 1-gpm pump can the accumulator when the pressure a directional open-center valve. This is 
be selected. One minute would be re- drops to 1,100 psi. This arrangement equivalent to the accumulator circuit 
quired to charge the accumulator with would then complete the system. A component comparison of the two 
the overall charging rate one minute For the same conditions of opera- systems is shown in Table I. Cost-wise, 
out of four. If the maximum operating tion, the open-center system requires there is little difference between th 
pressure of the cylinders is approxi- a 15 gpm pump. While 900 gph are systems. However, the accumulator 
mately 1,000 psi, the accumulator could ^ pumped and the operating cycle is 30 circuit has the advantage of design 
| be charged with nitrogen to give the times each hour, only 15 gph is actually simplicity with an increased emphasis 
same pressure The unloading valve in used to do any work. During non on the control of operating sp ds 
| | 
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As a guide in the design of mobile hydraulics, several 
factors should be considered. In selecting the cylinder, the 
1:1 ratio of 
cylinder stroke to height of lift, the mor efficient th« 
operation. After selecting the cylinder and speed of opera 
tion, the pump should be chosen on the basis of cycle of 
operations, pump drive speeds, together with the pressures 
and possible shock loads encountered. A directional valve 
should be used which will give the finest feathering and 
control so as not to induce unnecessary shock loads. In 


closer the mechanism can be operated to 


selecting the reservoir, it is important to have sufficient 
baffling to keep the maximum oil in motion and to keep 


the maximum oil flow or rise in the reservoir below 70 fpm 


In most applications, the capacity of the reservoir can be 
determined from this formula: 4 gal 
flow 4 working displa ement of th 


r cent to pump 


Table I 





Components Accumulator System | Open Center System 


Reservoir. 114 gal 4 gal 
Pump.. : 1 gpm 15 gpm 
Directional Valve.| Small 15 gpm closed| 15 gpm 
center 
Relief Valve. None Built in 
Check Valve Built in 
Unloading Valve..| Built in accumulator None 
Accumulator. 2 gal None 
Oil Lines 


Built in accumulator 


14 in. except 14 in. from| !4 in., ?4 in. return 
accumulator to valve lines 
to reservoir 


Fig. 2-—Electrically actuated closed center accamulator 
system in which a pressure switch automatically cits out 
the pump motor when maximum accumulator oil piessure 
is reached, cutting it back in at the lower pressure setting. 
Switch can also be used to operate a solenoid controlled 
unloading value to return pump flow to the reservoir upon 
reaching maximum accumulator oil pressure. 


Fig. 3—Future agricultural tractor system designed around 
a closed center accumulator circuit. Constant accumulator 
flow maintains good steering and implement control. Since 
operations are comparatively intermittent, smaller pump 
and lines enable design economies. 


Fig. 4—Another potential agricultural tractor circuit con- 
sisting of a semi-closed center accumulator system to op- 
erate the implements and steering. With a larger pump 
used than in Fig. 3, the unloading valve dumps through an 
open center directional valve to directly operate the front 
end loader or other larger equipment. This arrangement 
enables the large volume pump capacity to be used for 
the heavy operations while maintaining a constant con- 
trolled flow to the smaller steering and implement cylin- 
ders for close control of speeds- 


Fig 2 


Pressure switch 


Accumulator 


15-20 fps 


Check valve 


Directional closed \ 
center contro! valve A 


Cylinders for 
ottochments 


ator | 


hinder 
Fig. 5 — 


Accumul 


< Closed center 
control valve 


Fig. 5—A future industrial lift truck circuit using a com- 
bination open and closed center accumulator system to com- 
pensate for differences in volume and pressure of oil required 
to lift load and tilt forks. By arranging the open center valve 
similar to spools 1 and 2 in Fig. 6, spool can be operated to 
direct only metered accumulator flow to the tilt cylinders. A 
full single acting open center spool 2 is used to close open 
center to lift the load, both accumulator and pump flow being 
utilized. Small closed center valves connected to the accumu- 
lator with a return to the reservoir can be used to operate at- 
tachments or for steering. Also, because of metered positive 
accumulator flow, poi aina solenoid control of auxiliary 
valves is possible—emphasizing speed and ease of operation. 
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Closed center 
control valves 


Loader - - 
lift cylinder 


d 


Accumulator | 


< Implement cylinder 


Steering cylinder 


Unloading valve 


Fig. 6 


Accumulotor—- - 


Flow control 


Unloading valve 


j d d 


/ / 
“Spool | ‘Spool2 “Spool 3 


Note: Valve in neutral position 
C =Cylinder ports 


Fig. 6—A possible accumulator system using modified spools 
in a standard parallel open center directional valve. Spool 1 
can be operated without closing open center, metered control 
being available to the high pressure line between the ports. 
Spool 2, a conventional double action open center unit, can be 
operated to close the open center making both the pump and 
accumulator flow available to the cylinder ports on the spool. 
Spool 3 can be used to direct the constant accumulator flow 
for an initial operation while most of the engine power is 
being used for a simultaneous operation. When engine load 
is relieved, the spool can be shifted far enough to close open 
center to allow pump flow to take over. 
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Bucket tilt 
cylinder \ 


Open center 
control valve 


otor 


Accumul 


| Reservoir 


Implement cylinder — Closed center 
control valves 


Steerirg cylinder 


Fig. 7 


Note 
Nitrogen precharge 
approx 10% greater 
than max lift pressure 
required on cylinder 


Open center 
control valve 
I 


Fig. 7—Absorbing the shock of stopping a load being lowered 
is another potential use of an accumulator circuit for mobile 
equipment. Air charge of the accumulator absorbs the shock 
and prevents upsetting of the tractor. The piston, seated as 
shown, seals off any possibility of air leakage past the piston 
O-ring into the cil circuit when there is less pressure on the 
oil than on the air side. 

Other Product Engineering articles on the application of 
accumulators include . . . Improve Circuit Performance Witb 
Hydraulic Accumulators by H. L. Stewart, October 1952 and 
Eight Basic Hydraulic Accumulator Circuit Applications 
by Edward M. Greer, 1953 Annual Handbook. 
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DESIGN 


FEATURES 


An Example of Engineering Ingenuity 


Ease of operation, safety and modern appearance are 
the design goals around which Magna Engineering 
Corp., Menlo Park, Calif., developed the latest in home 
woodworking equipment—the Shopsmith Mark 5. Spe- 
cifically designed for multi-purpose use, the new model 
combines high quality, universal components in com- 
patible relationships that result in a table saw, lathe, 
disc sander, horizontal and vertical drill presses. 

One of the most notable concepts behind the design 
thinking is the appliance approach to ease of operation. 
Because of the rapidly growing mass home improve- 
ment market, Magna designers came up with a plug-in, 
ready-to-operate unit having a simple, but efficient vari- 
able speed transmission. Believing that it is easier and 
safer to build skill and accuracy into the machine rather 
than into the average operator, the engineers went one 
step further and designed each operation for optimum 
efficiency. Thus, by simplifying the controls, the margin 
for error is substantially lowered. 

Safety plays an important role throughout the design. 
All moving parts, except tool spindle tips, are totally 


enclosed. The on-off switch arrangement is specially de- 


142 


signed to prevent accidental turning "on", yet allows a 
quick shut off. All :ock handles are clearly marked to in- 
dicate their exact function and are located at the front 
of the unit. à 

In appearance, the Shopsmith has a clean, functional 
look to promote its home acceptance. Typical machinery 
"bosses" have been eliminated. The two-tone paint with 
hammer-tone finish blends castings and stampings to- 
gether into a homogeneous pattern. Handles give a 
pleasing appearance, combining styling with function. 
And steel parts are protected against corrosion to main- 
tain the machine's stylish mark. 

Versatility and convenience received maximum consid- 
eration. Conversion from one operation to another can 
be accomplished in a fraction of the time formerly re- 
quired, and two compatible operations can be simulta- 
neously set up for a logical work sequence. Also, since 
floor space is a definite home limitation, the unit is de- 
signed for quick attachment of accessory tools. When 
not required, the tools can be easily wall-stored out of 
the way. Retractable casters are another feature which 
promotes maximum use within a limited space. 

Product. Engineering 
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IN NEW P 


Power mount lock- 
Headrest lock.-----"" | 
p 


Jocobs key---- 3 f ~A 


Allen wrench- ; 


CARRYING the appliance concept of functional appear- 
ance, case of operation and predictable performance 
throughout, the new Shopsmith represents the latest in 
engineering thinking. Comparéd to the older model, it 
weighs 30 percent less, has fewer parts, and costs a little 
less—yet features improvements in almost every phase of 
product design. Basic design principle of the new unit 
is non-duplication of parts. Because of this concept, all 


RODUCTS 


^" Taper lock sefscrew 


CE aX xu (d j 
ia: | ne, 
on Eas # 

K I 
x & A 
Auto-stops 

'~=Lothe tool rest 


— 


the major components are made as integral parts of the 
basic machine, compatible and complimentary in their rela- 
tionships. With the design built around headstock, motor, 
frame, table, and quill and spindle assembly, accessory com- 
ponents are designed to give a series of effective single- 
purpose tools, each independent of the other. A variable 
speed power mount for accessories further emphasizes this 
concept. (continued on next page) 





PRODUCT DESIGNS The Shopsmith (continued) 


Power 
fake -off 


POWER 
TRANSMISSION: 


optimum operating con- 


|a- - - - Driven 


ditions, ease of use and EE /WC sheave 
safety required an enclos- 


ed variable speed drive. 


SCHEMATIC of the variable speed trans- 
mission and cross-section view of the 
actual machine installation. Speed con 
trol is obtained by rotation of an exter- 
nally mounted indicator dial which, 
through a worm and quadrant, positively 
displaces a driven interdigitary sheave. 
The tooth belt fixed ratio drive gives the 
best balance between speed and torque for 
the different operations. Quill shaft pene- 
tration is based on the rotation of a depth 
selector dial to position an integral stop 
lug corresponding to the depth desired 
Quill feed is by rack and pinion arrange- 
ment, and is spring loaded for automatic 
return. Because of the various interre- 
lated operating components manufactur- 
ing tolerances are held within limits as 





close as 0.0002 in to insure built-in 


: interdigitory sheave 
precision and repititive accuracy. 


Set screw 


Stub shoft- 


EXTENDING thc spindle shafts 
through the rear of the drive housing 
gives a ready means for mounting of 
jointer and jig saw. Stub shafts are of 
different lengths to assure correct con- 
nection of accessories to the drive, 
otherwise flexible coupling cannot 
reach. Also note tape red flats on shaft 
ends shown in insert view. By this 
design, tools can be secured to shaft 
by single set screw without possibility 
of tool "walking" off shaft because of 
vibration or loosening of screw 
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High driven speed 


Product | ngincering 
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“Speed diol 


„<“ ` Interdigitory 
sheaves 


Low driven speed 


USE OF CARTRIDGE motor illustrates one 
example of reducing costs to offset added 
expense for other features. Motor is pur 
chased without conventional frame and 
mounted to formed steel cover inside of 
drive housing. Besides lower cost benefit, 
this arrangement results in space and weight 


savings in entire drive assembly design 


1s 


CONTROLS: 


design points upempbasis 
on built-in accuracy, less 


; x 
on operator Juagiient 


PROPER SPEED selection for the sawing, 
sanding, routing and drilling operations is 
clearly labeled on 
dial. To prev 


ope ration, an automat 


designed 


the dial at 3,400 rpn 
manually dey 
5,200 speed rang 
recessed between flang 
the headstock to pre 
on of the machine 
switch is entirely 
flange. In tl 
jects sufficient] 


* Onet 


ng oj 





PRODUCT DESIGNS The Shopsmith (continued) 


CONTROLLED depth drilling is designed BUILT-IN TAPER control consists of a calibrated eccentric mount 
around dial to select depth desired in increments locked in place by a single set screw. Cup mount is calibrated in 
of a ,'; in. Quill lock is used to hold the quill is in., range being from 0 to J in., to permit accurate off-setting of 
n an extended positio: the cup center for turning tapers 


FASTENING AND LOCKING: for ease of operation and adjust- 


insert 
screws 
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COMPARISON of new and old model locking handles 
and dial controls illustrates the design emphasis on func- 
tional styling in new machine. All handles are of the 
quick-acting "butte rfly" type, each engraved to describe its 


ment, simplicity of design. 


Hondle ~ " 


function. For handle finish, an extensive survey indicated 
that for reasons of durability and quality, a Rollbright finish 
was most satisfactory for this operation. Product develop 
ment considered plating, painting and polishing. 


(A) MITER GAGE and 


nylon insert screws 


feature use of 
automatic 
Selection of these screws over conventional set screws 


trunnion 
for adjustable stops 
liminates possibility of loosening because of vibra 
tion and facilitates settings both at the factory and 
owner levels 


(B) PISTOL GRIP CLAMP marks its first use in 
wood working equipment, and is a big st p forward 
to make work feeding op 
ing the stop nuts on th 
an readily obtain th 

the work while cross-cutting or mitering 


rations safer. By adjust 


holding screw, th operator 
lesired holding pressure ot 


(C) TABLE FENCE has | i 
knob, front-tightening oper the 
handle automatically 


ed for a singk 
i 1 
LOCK 
table, 
table first 


and the rear grip last ued on next page) 


squares the feni the 


the front grip engaging th 
| 








“Front grip 
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PRODUCT DESIGNS The Shopsmith (continued) 


ENC TOS" 


ats 


WITH EMPHASIS on designing for simplicity of read- reason for selecting these simple but effective types of fas- 


justment, new machine contains many such fittings as snap teners is to permit uninterrupted operations without possi 
rings, nylon insert screws, roll-pins and socket-head screws. bility of fasteners loosening and thus destroying the set- 
For maximum owner convenience, all sockets are the same tings. Also, adjustments can be quickly and positively 
size, although screw sizes themselves vary. Another primary made at either factory or owner levels 


PRODUCTION: some te bniques employed to reduce costs while main- 


5S 


a 


PFRMANENT MOLD aluminum castings replace many sections formerly made of cast iron and steel stampings, 


also combine components into integral assemblies. Because of integrated design of many components, new unit has 


less perts, is significantly lighter and features improvements without increasing cost over older model 
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Insert Projections Blade 


Wedge locks 


r N 


TABLE AND CARRIAGE LOCK MECHANISMS points TO INSURE flush fitting of table inserts without the us 
up use of simple double wedging action for mechanically of leveling screws, inserts are made slightly bowed and 
locking and unlocking. Slight rotation of the handles coined with a special studded bottom rim which allows 
causes the wedge contoured blocks to move towards each piece to automatically seat flush. Also, saw blade insert 
other ; thereby wedging themselves against the tubular ways. has integral center projections to prevent blade damage 


taining or improving quality. 


Hw (A) PINION SHAFT assembly con 
sists of screw machine part with pin- 
ion gear cast in place. Flats initially 
milled into the shaft prevent the gear 
from moving horizontally or radially 


(B) RETRACTABLE CASTERS per- 
mit firm base for operation with mo 
bility. Assembly was redesigned to 
combine styling with added support 
for caster mechanism. While using 
same principle of a continuous cam, 
new assembly replaces cast supports 


with formed sheet steel sections, sav- 
x ing $.36 on each machini 


neight, reduce number of parts, and loner machining costs. 


0i 


POWDER METAL PARTS find extensive use throughout new design. Included are such items as the split cam to 
permit adjustment of belt tension, timing belt drive gears, continuous cams for the caster mechanism, table raising and 
locking gears, keyed sleeves cast into the drive sheaves and ribbed unit used in table raising ass mbly 
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PRODUCT DESIGNS 


Welder Designed for Production 


By designing their new multiple-electrode spot weld- 
ing machine to consist of a standard base, a specially de- 
signed fabricated superstructure and interchangeable 
packaged welding components, Sciaky Bros., Inc., Chi- 
cago, Ill., has developed a standarc unit with wide flexi- 
bility for different welding operations. Each packaged 
unit—a transformer with many secondaries, a hydraulic 
booster and multiple hydraulic cylinder electrode hold- 
ers—is a welding machine in itself. Thus, by positioning 
the units on the superstructure to conform to the design 
of the part to be welded, a versatile production machine 
is easily obtained. Changing from one electrode config- 
uration to another merely involves removal or relocation 
of individual packages, the basic machine remaining un- 
changed. 


Heretofore, most metal fabricators relied on welding 
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units specially designed for the operation. When the de- 
sign changed, modification of the equipment usually pre- 
cluded the most economical produrtion. In many applica- 
tions, it became more feasible to scrap the original ma- 
chine than to rebuild for the new operation. It was for 
this reason that the new machine was designed—to give 
fabricators a basic piece of production equipment which 
allows the major portion of the original expense to be 
salvaged when changing to a different welding applica- 
tion. 

Provision is made throughout the design to permit 
easy removal of all operating components, and for quick 
rearrangement of elements for a new welding configur- 
ation. Controls are made as simple as possible to allow 
the user to restrict or increase the number of welding 
functions. Space is allowed in the control cabinet for the 
October, 
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(A) Versatility for a large number of re- 
sistance welding operations is the design 
objective behind the development of Sciaky 
Bros., Inc. SX-36G welding machine. By 
adopting the “packaged” concept of design, 
the machine can be easily modified for dif- 
ferent applications without expensive or 
time-consuming alterations formerly accepted 
as standard practice in this field. 


(B) Close-up of the electrode holders illus- 
trates the simple positioning of the guns 
within the superstructure framework. In- 
dividual guns are single acting water- 
hydraulic units with spring return. Depend- 
ing on the amount of power available, the 
guns are fired either simultaneously or in 
cascade which is by groups tied into respec- 
tive transformers. 


(C) For ease in loading and unloading work 
and to increase production, two independent 
platen units, at the front and back of the 
machine, automatically swing in and lift to 
the welding position and after the welding 
sequence, swing out for unloading. For 
simplicity of adjustment, the plate holding 
the fixture for the part to be welded can be 
easily removed as an assembly. 


Versatility 


addition of relays and timers for extra packaged units, 
and push-button operation is provided to quickly re- 
move unwanted units from the working circuit. 
Transformers used with these units are designed with 
1 through 5 secondaries and vary i^ capacity from 10 to 
100 kva, depending on the number of guns or hydraulic 
electrode holders required. Since water is necessary for 
the water cooling of the secondaries, the same water is 
used for the hydraulic medium. Also, since compressed 
air is another common item used by modern welding 
machines, the packaged units make use of the same fea- 
ture. The air is transmitted to the boosters where it is 
converted into hydraulic pressures up to 1,000 psi. This 


simplifies the hydraulic system and permits significant ILLUSTRATING the adaptability of the machine for 

: 5 different operations note the difference in electrode 
position and the modifications to the platen work hold 
ing fixture compared to those in prior views 


cost savings when re-arranging the welder components 
for a new production design. 
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PRODUCT DESIGNS 


Engine-Mounted 
Power-Pack for 


Mobile Equipment 


Representing more of a new concept in mobile equip- 
ment applications than a development in electrical 
power design, the Electrall unit recently announced by 
International Harvester Co., makes power available for 
purposes and places for which it is now seldom or 
readily accessible. 

Specially designed for I-H by General Electric Co., 
the unit is completely self-contained in that it contains 
the generator, exciter, overload protection and outlets 
for the three types of power receptacles most common- 
ly found on farm equipment and in the home. 

Power-wise, the generator can supply sufficient power 
for standard 220 v, 3 phase, 60 cycle a-c equipment. It 
can also supply the 120 v, single phase load in ordinary 
household wiring circuits as well as the heavy load 
single phase circuit requirements of certain appliances. 
At starting, the generator can handle momentary loads 
up to 200 percent of normal capacity. 


Retaining Rings 


Simplify 


Recorder Design 


With increasing attention on present day production 
costs, designers are continually searching for compon- 
ents and assembly techniques that will spell out gains 
in reduced manufacturing costs and compactness of de- 
sign. An example of this is a new portable tape re- 
corder recently developed by Telectrosonic Corp., Long 
Island City, N. Y. in which extensive use of Waldes 
Truarc retaining rings was made to replace bulkier and 
more expensive fastening devices. Not only were sig- 
nificant savings realized in replacing other types of 
fasteners, but use of the rings pointed the way for a 
smaller, lighter assembly. 
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THE GENERATOR UNIT, an a-c synchronous 

wer pack, is mounted on the side of the engine 
lock and is driven through a simple gearing and 
V-belt arrangement. A single control points up 
the ease and convenience of operation. Future 
uses will feature extensive multi-motoring on 
auxiliary equipment. 


Product Engineering — October, 1954 





PORTENDING the future not only in farm equip- as mechanical power. In this illustration, the unit is 
ment but also for many industrial applications, the mounted on a wheel tractor and supplies power to 
engine mounted self-contained generator unit makes ^ an accompanying motor unit on a hay baler. Other 


the prime mover a mobile source of electrical as well applications are similarly designed 


THREE EXAMPLES of retain- 
ing rings to replace more expen- 
sive fasteners: (a) Hub was 
formerly staked to the fan and 
secured to shaft by a set screw. 
Assembly was simplified by us- 
ing two grip rings in combina- 
tion with a spring-type bowed 
washer. Rings also serve as a 
safety clutch for fan. (b) Two 
collars and set screws were used 
to secure shaft in bearing. Two 
retaining rings replace collar 
and screws with machining elim- 
inated. (c) Before collar and 
set screw secured pressure bar 
and spring to the frame. Now, 
one grip ring replaces both and 


permits a smaller subassembly. 
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How to Prepare 
Technical 
Reports 


A guide to the selection of the appropriate 
format and the mechanical make-up with 
an analytical approach to the preparation 
and writing of the technical report. 


H. A. CAMPBELL 


Chief of Engineering Laboratories 
Bell Aircraft Corp., Buffalo, N. Y 


WITH THE GROWING COMPLEXITY of business organiza 
tions and the increasing emphasis on the decentralized con 
cept of management control, the “echnical report is taking 
on new importance as the basis for many of management's 
policy making decisions. For management to rely upon 
the report as a primary information link between it and 
remotely-controlled engineering activities, the material 


Pe 
| reliable, accurate and mplet« Ot 


presented must 
equal importance, it must be readable 

There is no one ‘best’ form for all reports. Th sub] 
matter, objective desired, who gets the report and the cit 
cumstances of its presentation all influence the final form 
in which the report is prepared But regardless of the 
form selected, the essential facts must be presented in a 
way that will command attention, carry conviction to the 
reader and induce action where appropriate 

Above is a suggested guide to the selection of the report 
format which best fits the set of conditions surrounding th 


need for the report. By carefully reviewing the category 
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Classification of Types of Reports.... 





e Receiving and Inspection 


To verify that purchased materials and equipment conform to pur- 
chase order specifications. Also used for production inspection and 
travelers. USE STANDARD COMPANY PRINTED FORMS 
e Performance of Purchased Items 


To measure performance and anticipate troubles; to judge suitability 
of machine or material for service intended; for environmental 
testing. 


e Tests of Current Designs 


To observe correlation between design and performance; to improve 
design techniques and methods. 


e Investigations of Materials, Processes 


To determine properties of materials, processes and methods required 
to produce desired finished parts. 


e Investigations of Troubles, Failures 


To determine cause of trouble and failures of service parts; to 
recommend remedial and preventive actions. 


e Proposals to Apply Research 


To determine if new knowledge and techniques can be profitably 
applied. 


e Literature Review 


To estimate extent and validity of knowledge in particular field or 
technical interest in which first-hand work is not feasible. 


e Progress Reports 


To inform associates, interested engineering groups and higher 
authority about the status of a particular project. 


e Administrative and Special Purpose Reports 


Depends on initiating party, and under what circumstances 
relative to current conditions and subject matter. 





which the report requirement falls and then determin 
ing which set of conditions the subject-matter most closely 
neets, the proper format can be easily established. While 
the format incicated represents, at best, a compromise 
selection, it serves primarily as a guide to the over-all con 
text of the report 


PREPARING THE REPORT 


Most difficulties encountered in the preparation of th. 
report, besides the inability of the writer to express his 
thoughts clearly, can be traced to a lack of understanding 
of the basic objectives and subject matter. To minimize 
such difficulties, the actual writing of the report should be 
preceded by a preparation phase, an analysis of what 
constitutes the premises upon which a report is based. 


Analysis. Whether a report originates as a contract re 
quirement, customer request, proposal initiation Or 1S self- 
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Which Set of Conditions Does Subject Matter Best Meet ?.... 


(1) 


Yes-No or go-no-go answer. 











(1) Subject matter is of engineering (1) Is of permanent value to most 

(2) Applies only to 1 or 2 projects, importance which is to be submitted contracts. 

models or contracts. to customers or vendors. (2) Includes analyses and evaluations 
(3) Has no value after project is com- (2) Involves extensive equipment or of types or classes. 

pleted. material tests of a semi-permanent (3) Is a research-type work or investi- 
(4) Confirmation of a verbal report. or permanent. value. gation. 
(5) Applies only to a particular or (3) Includes — progress (4) Intended to serve as a long-time 

unique device or lot of material. reports and data. basic or working reference. 

(4) Contains short analyses or engineer- (5) Is a comprehensive survey or com- 
ing studies on materials. Investi- pendium of information on a single 
gations useful to several projects. subject or group of related subjects. 

NE ' 
Then Use . 
Memorandum Informal Report Formal Report 

(1) Use memo paper, 6 carbons maxi- (1) Ditto and sometimes memo and 1) Vellum 

mum. Over 6 copies, use ditto. carbons. (2) Blue board cover 
(2) No cover (2) Tw - manila cover. (3) Unlimited pages 
(3) 4 pp max text 3) Unlimited pages (4) Unlimited graphs 
(4) 2 pp max graphs (4) Unlimited graphs (5) Unlimited photos 
(5) 2 pp max photos (5) Unlimited photos (6) Issued report number 
(6) Lab group number or correspond- (6) Issued report number (7) Signed by writer, Group and Assist- 

ence code number (7) Signed by writer, Group and Assist- ant Group Engineer, Chief of 
(7) Signed by writer, Group and assist- ant Group Engineer, Chief of Laboratories. 

ant Group Engineers. Laboratories. 

initiated, the first step is to recognize the problem correctly. information in a notebook, indexed for quick reference, 


Once the need for a report has been acknowledged, the 
probable expense entailed should be compared to the work 
proposed to solve the problem. This, in turn, often leads 
to the particular approach used—an analytical treatment, 
literature review, experiment or test, only one or possiblv 
part of each 


Plans. Next step is to outline in moderate detail, in the 
form of an operations sheet, the course of action to be taken 
by all parties involved in the report. A decision should be 
made as to what is to be done and when, using the prelim- 
inary schedule to insure that the necessary materials, people 
and equipment are assembled together at the time needed 
Planned Action. Following the general plans as to the 
action required, a preliminary outline of the report should 
be made to aid in deciding the form of data records and 


! 


scope of observations needed. By recording all essential 
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the data can be arranged to eliminate any rewrite before 
handling the material over for typing 


Evaluation. Analyze results against the problem and what 
was originally decided as required for its solution. If the 
problem was not solved, determine the reason, rechecking 
the analysis and then taking corrective steps 


WRITING THE REPORT 


Ail engineering reports, in whatever form, should meet 
the following general requirements 


1. Be easily readable, clear and unambiguous; in ex 


pression, as concise as possible without being curt or 


brusque. Critical comment by sarcasm or irony should b 


avoided 


) 


2. Use standard terminologies and symbols as adopted 


by the NACA, ASME, AIEE, AIME, ASTM, ACS, Inst 


J^ 
JT 














1. Title page gives a descriptive title of the report, its origin, 
by whom it was written, appropriate work order or authori- 
zation numbers. Also lists persons to whom copies of the 
report should be sent. 


2. Table of Contents shows the major and minor division and 
subdivision headings of the report. A list of the tables 
illustrations and back-cover enclosures, if used, should be 
included. 








3. Introduction contains the identification of the subject, nature 


the problem to other subjects. 









4. Results and Recommendations consists of the answers to the 
questions raised in the introduction on the objectives of the 
test or investigation. Main essentials should be summarized 
and expressed without detail data. Recommendations should 
be listed in separate paragraphs 






5. Literature Review depends upon the nature of the test or 
nvestigation being made. Representative material should 
be carefully cross-checked to see how closely it agrees. If a 
wide divergence appears, it may be necessary to run inde 
pendent tests. If literature reviews are used, data should be 
correlated and carefully presented in report 













6. Theoretical Analysis should only be used when actually 
needed as an integral portion of the report. This sect 


includes reference to the particular symbols used in th: 
report and definitions if necessary Also, any discussio! 
analytical results should be placed in this sectior 





Apparatus and Methods includes reference to the spe ‘ 
standards used that describe the specifications under whic} 
any tests or investigations were performed If a specia 
setup was used, describe it fully to permit reproduction by 
other investigations. Use sketches and photographs to a 
maximum 















SAMPLE 1 


OF DASHPOTS 


J B Peterson 
NACA, TN No. 830, Oct. 1941 








EXPERIMENTAL INVESTIGATION 
CYLINDERS AND PISTONS 


MEASUREMENT OF CYLINDER 
AND PISTON DIAMETER 


DAMPING LIQUIDS 
COAXIAL OR ECCENTRIC PISTON 
RESULTS OF TESTS 
DISCUSSION 

REFERENCES, Tables, Figures 


















Table I— Generalized Report Outline 


and origin of the problem, the objectives and the relation of 


NACA, No. E5C30, April 1945 


Data and Diseussion should support the results shown, umder 
the service conditions and test requirements. If unusual 
troubles were encountered with the equipment, describe them 
clearly. If causes were recognized and corrections made, 
list them in detail. Should more than arithmetical methods 
of data reduction be called for, show in an appendix a 
breakdown of the methods of reduction and computation. 


Acknowledgements list the help received in the test set-up, 
operation of the equipment, advice, data reduction, analysis 
or any other aid or suggestions that contributed to the 
preparation of the report. Indicate names and titles 


References and Bibliography should contain a seriai-num- 
bered list of reports, documents, papers, books or other 
publications to which reference is made in the report. Show 
serial numbers in parentheses at points in the report where 
the reference is used. List all literature reviewed. Also 
include a list of publications related to the subject which 
might be of interest to the reader. Bibliographies should 
not be used except as an appendix for a record, or other 


purpose 


Tabular data, Charts, Curves and Photographs. Data should 
be presented as numbered and captioned tables with clear 
headings and units. Tables of % page or less can be in- 
cluded in the text, others on separate pages. Charts and 


curves should be identified by figure numbers and captioned 
I 


clearly. If they contain information applicable to their sub 


jects, should be given different serial numbers and indexed 
in the office index of curves and charts. Place negativ 
number on all photographs and refer to photograph b: 
figure number. Photomicrographs should have specime: 
marked on their faces 


Appendix should contain all mathematical derivations, 
proofs, reference material, material for permanent record 
and extended discussion of special points noted in the report. 


Table II — Outlines for Four Dissimilar Subjects 





SAMPLE 2 SAMPLE 3 


DAMPING CHARACTERISTICS EFFICIENCY TESTS OF A TYPE B-2 | AN ANALYTICAL METHOD OF ESTI- 
TURBINE WITH AIR AS THE MATING TURBINE PERFORMANCE 
DRIVING FLUID | FD Kochendorfer & JC Nettles 


DS Gabriel & LR Carman | NACA, Research Memorandum No 


E8116 December, 1948 
46pp, 13 figures, 2 tables, 6 references 


** * 2 E ne 40 equations 
7pp + 7 figures, 5 equations iua 
l3pp + 6 figures, 2 tables, 2 references, | SUMMARY 
29 equations : SUMMARY 
APPARATUS AND METHOD SYMBOLS 
SUMMARY SYMBOLS ANALYSIS 
Statement of Problem 
INTRODUCTION METHOD OF CALCULATION Outline of Method 
RESULTS AND DISCUSSION Assumptions 
THEORETICAL ANALYSIS Blading Losses 
Case 1 defined SUMMARY OF RESULTS Turning Angles 
Case 2 defined Turbine Analysis 
Case 3 defined Figures (including curves Stator 
Rotor 


Performance Parameters 
TYPICAL EXAMPLE OF METHOD 


DISCUSSION OF PERFORMANCE 
CURVES 
Trends of Calculated Performance 
Comparison with Experimental Results 


CONCLUSIONS 


APPENDIX A: BLADE FRICTION 
LOSSES 
APPENDIX B: NET DEFLECTION 


REFERENCES Tables, Figures 
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(A) is a suggested layout for the title page, a generalized page layout 
being shown in (B). They both represent formats that are aimed at sim- 
plifying the report preparation and standardizing the report within a com- 
pany. It is only by building the technical report about a set of conditions 
from which a framework is derived that the report can maintain and 


SAMPLE 4 


MECHANISMS OF FAILURE OF 
HIGH NICKEL-ALLOY TURBO- 
JET COMBUSTION LINERS 


John W. Weeton 
NACA, TN No. 1938, October 1949 


45pp, 17 figures, 3 tables, 3 references 
EE 

SUMMARY 

INTRODUCTION 


APPARATUS AND PROCEDURE 


Liners 

Metallurgical Exarnination 

Production of Thermal Gradients in 
Type-B Liner 

Chemical Analysis 

Heat Treatments and Mechanical 
Finishing 


RESULTS 


General Description of Macrocroaks 
Surface Examination & Chemical Analy- 
sis 


Thertnal Gradients in Liners 
Metallurgical Investigation 
Trial Heat Treatments 
Heat Treatinent and Mechanical 
Finishing 
DISCUSSION OF RESULTS 
SUMMARY OF RESULTS 


CONCLUDING REMARKS 


The following observations may be 
made from this investigation: 


REFERENCES, Tables, Figures 
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improve its present position as an important engineering tool. 


Aero. Sciences, 
of Physics, Amer. Stds. Assoc. 
possibly unfamiliar terms are used, d 
fine them. 

3. Employ 
graphic or 


high-quality photo 


hand-drawn illustrations 
and typography. 

i. Include the 
story in 


essentials of the 
a tai, BOE manner in 
the Introduction and the Results sec- 
tions of the report. These will sum 
marize the report 


5. Present and arrange alli data, 
other tabular matter and charts to be 
of maximum convenience to the reader 

6. Acknowledge in the report the 
contributions of others who aided in 

preparation and presentation 

The next step in preparing the 
report for writing is to move from 
the generalized outline, illustrated 
Tabie I, to the specific outline covering 
the subject matter and circumstances 
of its presentation. Information con- 


tained in the explanatory pararaphs 


AI Chem. Engrs. Inst. 
Where 


in Table I serves as a guide to the 
category and limitations for each di- 
vision of the outline. Depending upon 
the subject of the report, the outline 
finally used may differ considerably 
from the over-all outline suggested as 
filling the maximum set of conditions 
However, analysis of several different 
covering subjects 
will point up divisions that are com 
mon to each. Summary, Introduction, 
Discussion and Results signify approx 


outlines different 


imately the same context in all reports, 
the widest divergence being in the 
Summary which depends entirely upon 
the problem raised. Examples of four 
different outlines for dissimilar sub 
jects are shown in Table II. What has 
been omitted in one outline compared 
to another is a result of report analysis, 
those necessary to the 
particular problem being omitted. Each 
is a word description of the specific 
subject-matter to be found amplified 
in the report proper 


sections not 
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echanical 


Timer 


For High-Speed, Short-Cycle Duty 


To introduce an accurately controlled delay of one second or less between the.time 


that two mating members start to rotate relative to each other, a simple coupling 


consisting of a cam, ball and rotor can be used. Included is an analysis of the mech- 


anisms as well as design data. Speed of operation can be as high as 100,000 rpm. 


EDWIN F. SHELLEY 
THEODORE K. STEELE 
HAROLD G. WENIG 


D iXIS Of rotation OF ti 
a Research and Develop. Laboratories c 
i 
I tends to move 
1 the stator 


[HIS MECHANISM, shown in 


is a simpl 


( B) ple means n at ia dia 


rotor 


ther 


o torqu 


init is that the cycl 


th angular 


same 


of the stator housing regardless of th 


value of the angular veloci 


housing. Thus, such a 


1 t 


AI be used o 
travelled by a rotating body 
of 1,000 to 100,000 rpn 
tical timing rang 

1 /1,000 to 1 
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} 
DV 


xerting 


rotor, th 


body 


about th 
driv 
radially in the 


is constrained by the spiral groove 


th 


Simultaneously, the 


l 


Vr sin ó 


Similarly, Fig 


of forces taking the 


body. Summing up 


vertical forces 
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shows the systen 
ball as a fre 


the horizontal and 
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Thus, Eqs (1), 
geometry 


the 


mine 


nating O from Eqs (2) and (3) 


F— N 


] 
1 


} 


X 
DC 


Ol 


me 


cos o 


f N (s 


no appreciable 


introduced if 


(2) and (3) and the 
spiral groove deter 


Elimi 


To simplify this equation, a rela 
the 


tion of th 


0 and ® can be 
th« 


tionship between r, 
obtained the 


From Fig 


rotor from geometry of 


spiral 


/ sin @ 
tan @ 


in @ 


Also, Eq (6) shows that 


mo^! and mw” f 


rror will 


the right hand side 


of Eq (4) is set equal to zero. There 


rore, 


lows for nearly all 


tions 


F N 


If the 


friction 


cos 6 


3C 


Eq (4) can be written as 


appli 


practical 
i 


2f sin @ - 


cond order 


coetncient 


quation ror norma 


Substituting mrw? for F, and divid 


ing thc numerator and denominator 


the 


Product 


left 


9 


If this value of tan œ is substituted 
into Eq (7), the result is 


differential equation 


a nonlinear 
The solution of 
such an equation is not at all obvious 
so that some means of linearizing Eq 


(7) 


0 


is desirable, if not essential 


If the spiral angle $ is so chosen 


that tan 0^» f, the 


then expression 
hand side of Eq (5) by i 


motion of tan $ — f 


1 + 


2f tan $ 


tan $ without 


The 


introducing any appreciable error 


could be reduced to C 


Engineering 


LIST OF SYMBOLS 


Spiral geometrical constant 
Constant 
Coefficient of friction for ball 
rotor-stator slot 

Driving ball centrifugal force 
Moment of inertia of rotor 

Mass of driving ball 

Normal reaction of rotor on driving 
ball 

Spiral radius 

Initial spiral radius 

Final spiral radius 

Time 

Reaction of stator on driving ball 
Spiral angle 

Rotor face angle 


Angular velocity of mechanism 


Thus, 


Eq 
straight-forward 


quation, 


Substituting 


Using the 
in Eq (10a) 


ur 


iditions ror 
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arc cosh (i+ Ae | 
o 











(9, rod. /sec. 


Fig. 5.—Speed-time relationship plotted for three values of the coefficient of friction. 
Knowing ,'/:\/'/m can be read from the appropriate f curve. 
values of I and m are chosen to get the desired value of time delay. 


Then, numerical 


Fig. 6—Multi-stage units such as the one shown above having three balls instead 
of one are used to get a longer time cycle than is possible with a single stage design. 
This is accomplished by having each ot the balls picked up in succession. 
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then, the solution of Eq (11) is 


f VmotC A? 
= (cosh — E do 1) (12) 


[he inverse solution of Eq (12) is 


are cosh ( +A “) 
To 


jm WCA: 


I 


For plotting purpose, Eq (13) can 
be re-arranged to a more desirable 


form: 


| [1 Ac NC 
Vir 7. jy 099) 
; arc cosh (1 t- *) 


ro 


where by definition, 


(1 ~ aay) 
tan $/ 14) 


1 + 2ftan $ 






Example: A unit is to be designed 
having an initial and final spiral radius 


of 0.500 in. and 1.000 in., respec- 


tively. The rotor face angle is one 
radian. 
Thus, 
ri — fe 
A = —— = 0.500 
0 
tan $» — 0.1 


tan $; — 0.5 


lf f 20.1, Ce = 0.750, C; = 
C = 0.739. from Ea. (13a 


0.728, and 


(0.5) ( V0.739) w 


t Ym i (1 95m) 
(0.5 


are cosn 


0.326 


Fig. 5 plots Eq (13a) for three 
values of friction coefficient f. The 
use of the curves can be explained 
briefly. A friction factor for the driv- 
ing ball in the rotor-stator slot must 
be assumed. From space requirements 
the geometry of the spiral can be as- 
certained. This sets the values of the 
term A, C, @ and ro. For any value 
of angular velocity, «o, a discreet value 


4 I can be obtained 
[ m 


of the term 


from the proper curve. Then the 
values of Z and m can be chosen to 
give the desired timing characteristic. 

It should be noted that no rotor 
bearing friction has been considered 
in this analysis. If the rotor is rea- 
sonably balanced, the friction torque 
caused by such bearing friction is 
negligible except as it adds to total 
friction and thereby limits the maxi- 
mum time cycle that can be obtained 
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Fig. 1—Piezoelectric ceramics can be formed in va- 
rious shapes and sizes not possible with other piezo- 
electric materials. Those shown in the illustration 
above are made from barium titanate. 


Fig. 2—A mosaic ceramic spherical focusing trans- 
ducer using 440 hexagonal ceramic tiles having a 
resonant frequency of 100 kc, and a focal length 
of 12 inches. Many designs are possible. 


Clevite-Rrush Development Co. 


Piezoelectric Ceramics 


New ceramic materials for the reversible conversion of mechanical to electrical energy, are stur- 


dier, more uniform, change less with time or temperature, and have higher conversion ratios. 


PAUL L. SMITH applications include accelerometers, effect. This piezoelectric effect may be 

Crystal Branch, Naval Research Laboratory phonograph pickups, hydrophones, and measured in several ways. For exam 
ultrasonic transducers of various types. ple, the material can be characterized 

PIEZOELECTRIC MATERIALS, Fig. 1, The production of charges on the by the amount of charge produced per 
will convert mechanical energy to elec surface of a material by the application unit area for a unit stress when the 
trical energy, and vice versa, so that of forces is called the direct piezoelec- — electroded surfaces are short circuited 


these materials can be used to convert tric effect; production of a motion in This charge is measured by the charg: 
a force or mechanical displacement toa the material by the application of an constant d. The effect may also be de 
voltage or electrical charge. Several electric field is called the converse fined by the voltage constant 


which 
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measures the amount of open-circuit 


voltage per unit thickness produced for 
a unit stress 


The clectromechanical coupling co- 
efficient k, is more generally useful 
than any of the fundamental constants. 
This coupling is the square root of the 
ratio of the power withdrawn from the 
system to the energy stored. In some 
applications the coupling coefficient is 
of direct interest, as in transducers, 
Fig. 2, where it indicates the usable 
bandwidth. Even in other applications, 
such as phonograph pickups where the 
quantity of immediate interest is the 
open circuit voltage, a material with a 
high coupling coefficient indicates bet- 
ter low frequency response. 

Also, elastic and dielectric properties 
are not so easily specified as in ordinary 
materials. The value of Young’s mod- 
ulus, for instance, will depend on 
whether the electroded are 
open or short circuited; and the value 
of the dielectric constant will depend 
on whether the surfaces are clamped 
or frec 


surfaces 


to move. For some materials, 
such as quartz, where the coupling is 
only about 10 percent, these variations 
in modulus and dielectric constant may 
usually be neglected. But for materials 
where the coupling ranges from 30 to 
50 percent, the variations may have to 
be considered. 

Each of the piezoelectric constants 
provides a measure of both the direct 
and the converse effect. The charge 
d, for example, measures not 
charge per unit area per unit 
stress, but also the strain per unit field. 
Thus, d will have the same numerical 
value whether it is given in units of 
Coulomb/Newton (direct effect), or 
in meter/volt (converse effect). Simi 
larly, the g constant may be in volt- 
meter/Newton (direct effect) or in 
meter? /Coulomb (converse effect). A 
high 4 constant therefore, implies not 


constant 
only the 


only a high charge per unit stress, but 
also a high strain per unit field. 

In addition, it may require as many 
as 18 separate d or g constants to de 
scribe a material completely. That is, 
there may be 18 independent piezo- 
effects relating the various 
stress or strain components to the elec- 
tric field or displacement (charge) 
components. For crystals in common 


electric 


much 
smaller, and in the piezoelectric cera- 


use, however, the number is 
mics there are only five. In any par- 
ticular application, moreover, the shape 


of the material is so chosen, and the 
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conditions of operation are such that 
usually only one constant is needed to 
describe its piezoelectric behavior in 
the particular device. In single crystal 
materials, the value of this constant 
will depend on the value of the funda- 
mental constants, the orientation of the 
specimen with respect to the crystal- 
lographic axes, and to some extent on 
the shape and conditions of mounting. 

In the polarized ceramics there are 
no crystallographic axes, but the direc- 
tion of polarization provides a unique 
axis, and all quantities are measured 
with reference to it. 


PREPARATION 


Barium titanate is the basic raw ma- 
terial for almost all of the current 
piezoelectric ceramics. Although this 
material may be formed by any of the 
standard ceramic techniques such as 
dry pressing, extruding or casting, pro- 
duction procedures are more exacting 
than for ordinary ceramic products. 
Special techniques such as centrifugal 
casting have been developed for cer- 
tain sizes and shapes, but in general, 
dry pressing gives better and more 
reproducible results than either casting 
or extrusion, and should be used where 
the size and shape permit. 

Fabrication processes vary consider- 
ably in detail. The one described here 
for barium titanate was developed at 
the Naval Research Laboratory and was 
found to give bodies with good prop- 
erties and a high degree of reproduci- 
bility (1). The first step is the wet 
mixing of the barium titanate, binder, 
lubricant and other The 
mixed slurry is then dried and granu- 
lated, and the parts formed by dry 
pressing about 10,000 psi. After form- 
ing, the piece is dried and fired for 2 
hours at about 1400 C. After the piece 
has been fired, metal electrodes are 
applied by evaporating, electroplating, 
or firing. Usually a silver paste is 
painted on and fired at 600 to 700 C. 

At this stage, the piece does not ex- 
hibit piezoelectric behavior until a per- 
manent polarization is induced in the 
part. This is accomplished by subject- 
ing it to a high electric field (of the 
order of 50 kv/in.) for about 20 to 30 
min. at room temperature. Lower 
fields can be used if the piece is heated 
to about 130 C and allowed to cool 
while the field is applied. This so- 
called "hot" polarization reduces the 
voltage required and produces a higher 


additives. 


coupling which is morc stable with 
time than that produced by polarization 
at room temperature. This process per- 
manently polarizes the part, making it 
a piezoelectric material. 

The size and shape of such polarized 
ceramics available commercially range 
from thin sheets a few mils thick to 
large rings a half inch thick and about 
one foot in diameter. 


PROPERTIES OF 
PIEZOELECTRIC CERAMICS 


Piezoelectric ceramics are part of a 
larger group of materials known as 
ferroelectrics. These materials are 
characterized by a critical temperature, 
called the Curie point, at which a 
structure change occurs. This tempera- 
ture is evidenced by a sharp peak in 
the dielectric constant, and the exist- 
ence of dielectric hysteresis below this 
temperature. In the piezoelectric cera- 
mics the permanent polarization and 
the piezoelectric effects disappear above 
the Curie point. 

Of the five separate piezoelectric 
effects which exist in the ceramics, only 
three are of practical importance for 
acoustic applications; and of these 
three, two are equal, so that it is nec- 
essary to know only two piezoelectric 
constants to describe the material. 

The first of these effects relates a 
field in the direction of the axis of 
polarization to a stress in the same 
direction. Since stress and field are in 
the same direction, it may be called 
the parallel effect, and quantities meas- 
uring this effect are denoted by the 
subscripts 33, e.g., da3, 833 Or kag. The 
second relates a field in the direction 
of the polarization axis to a stress at 
right angles to the field, and is called 
a transverse or lateral effect measured 
by da, gs; kai. The subscript nota- 
tion assumes that the polarized piece 
is referred to a system of rectangular 
axes X, X9 Xs. The first subscript then 
indicates the direction of the electrical 
component, and the second that of the 
mechanical component. By conven- 
tion, the direction of polarization is 
always taken along xs. The subscripts 
thus indicate that the electrical charge 
or voltage is directed along this axis, 
while the expansion or contraction 
takes place along this axis and per- 
pendicular to it, respectively. 

Data are given in Table I on the 
essential properties of the common 
commercial 


ceramics (together with 


Product Engineering — October, 1954 





Table I1—Properties of Piezoelectric Materials 


Piezoelectric quantities 





Parallel Effects 





Young’s Transverse Effects 
Material Dielectric | Density Modulus 
Constant Kg/m Newton /m* d é = d é k 
Coulomb Volt-meter Coulomb Volt-meter 
Newton Newton Newton Newton 

Barium Titanate 1800 5.7 X 10* | 11.0 X 10” 190 X 10 0.013 0.50 | 78 X 10” 0.005 0.22 
Barium Titanate 

4% Lead Tit. 1200 5.7 11.0 150 0.013 0.40] 56 0.005 0.16 
Barium Titanate 
+ 5% Calcium Tit. 1200 S. 12.0 140 0.013 0.45 | 55 0.005 0.18 
Quartz 

X-cut... 4.6 2. 7.7 2.3 0.058 0.10 | 2.3 0.058 0.10 
Tourmaline 

Z-cut 7.0 3 16.0 1.7 0.027 0.10 
ADP 

45? Z-cut 15.4 1 1.90 24 0.18 0.30 
Li,SO,.H,O 

Y-eut.... 10.3 2. 4.6 16.0 0.175 0.36 
Rochelle Salt 

45° X-cut 9.2 1.77 1.1 28 0.28 0.30 

45° X-cut (20 C 500 1.77 1.5 350 0.10 0.70 

(25C 1400 0.7 1160 0.096 0.85 





The values given in the table are for room temperature and are in mks units. 


stant; g—voltage constant; k 


values for some piezoclectric crystals. 
The values for the crystalline materials 
are not fundamental 


constants, but are for bars of the par- 


necessarily thc 


ticular orientation specified. The ori- 
entations chosen are those which would 
produce longitudinal motions rather 
than shear, as the piezoelectric cera 
mics are used principally for acoustic 
applications, and the comparisons with 
other materials are made on that »asis 

It can be seen that the piezoelectric 
the 
parallel coupling than other materials; 
higher charge constants and higher di 
electric 


ceramics have larger values of 


constants than any, except 
X-cut Rochelle salt in the neighbor 
hood of its Curie temperature (25 C) 

Although it is not indicated in the 
table, the ceramics also respond to a 
hydrostatic pressure. Charges appear 
on the faces perpendicular to the polar- 
ization axis when a piece is subjected 
to uniform pressure on all sides 
Lithium sulfate and tourmaline are th 
only other materials in the table which 
have a similar property 

The dielectric and mechanical losses 
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for the various materials are not listed 
in the table, but are important for 
some applications. Dielectric loss ( dis- 
sipation well-fabricated 
barium titanate should be less than 1 
percent. This is much higher than in 


factor) in 


the single crystal materials listed, with 
the exception of Rochelle salt near its 
Curie point. 

Both the dielectric constant and the 
piezoelectric effects tend to decrease 
with time, representing some sort of 
stabilization process going on within 
the material. These changes are ex- 
ponential, and after an initial aging 
period of a week or two, amount to 


about 10 percent in the year following. 


TEMPERATURE 
COEFFICIENTS 

In addition to the transition at the 
Curie temperature of about 120 C, 
barium titanate undergoes a second 


transition point slightly below room 
temperature. For pure barium titanate, 
this occurs at about 10 C, and is shown 


by peaks in the dielectric constant, 





The Young’s modulus is for constant 
field (short circuit) and the dielectric constant is measured at 1000 cycles (mechanically free). 
materials in this table from Mason (2) and Cady (3). 
tions in composition and on fabrication. 


Data on the crystalline 


Values for the ceramic matcrials vary depending on minor varia- 
Values given here for barium titanate are typical of well fabricated material. 
Values for the calcium and lead additions from Berlincourt and Kulcsar (4) and Berlincourt (5). 
electromechanical coupling coefficient. 


Legend: d—charge con- 


piezoelectric charge constant, and th 


dielectric loss 


The elastic properties 
are also seriously affected, since these 
peaks so close to room temperature 


result in large temperature coefficients 


in the room temperature range. Cer- 
tain additions will shift the second 
transition temperature to lower tem 


peratures, and thus provide materials 
with much lower temperature coefh 
cients in the room temperature range 


Curves for the dielectric constant, 
transverse charge constant, and 
Young's modulus for temperatures 


from 40 to 140 C are shown in Figs 
3, 4, and 5 for both barium titanate 
without additions, and with additions 
of calcium titanate. The shift in the 
peak values of the properties and the 
improvement of behavior in the room 
temperature range is clearly shown 
The curves also show that for both 
the dielectric constant and the Young's 
modulus there is a temperature hyster- 
esis; so that values of the quantities 
depend not only on the temperature, 
but on whether this temperature was 
reached from above or below. The 
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Figs. 3, 4, 5—Curves for the dielec- 
tric constant. transverse charge con- 
stant, and Young's modulus versus 
temperature, respectively, for both 
barium titanate without additions, 
and with additions of calcium tit- 
anate in the amounts ordinarily 
used in commercial bodies. By even 
larger additions of calcium titanate, 
or by additions of calcium and lead 
titanate together, the variations of 
Young's modulus with temperature 
can be made small over a wide 
temperature range. 
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40 


Temperature °C 


found to reduce the 


amount of this hysteresis. 


additions | arc 


The dielectric loss also shows peaks 
which are shifted by the additions 
Calcium titanate not only shifts the 
loss peak to a lower temperature, but 
reduces it considerably 


APPLICATIONS 


The high coupling and the high di- 
electric the ceramic 
superior to other materials for some 
applications, particularly where use can 
be made of the parallel effect. Typical 
devices using piezoelectric ceramics ar 


constant make 


f 
given in references 7 to 14 
for phonograph pickups, micro 
I I graph ku] 
phones, and similar devices, material 


is used in the form of thin sheets made 


BaTiO,* 59e CaTiO, 


Transverse Charge 


Dielectric constant 


— = — 


Dielectric Constant 
vs 
Temperature 
Fig.3 


Temperature °C 


Constont d. 
vs. 
Temperature 
Fig.4 


Young's Modulus, Newton/meter? x10 '? 


60 


into composite strips, which when bent, 
develop a charge through the trans- 
verse effect. Principal advantages of 
the ceramic for these uses are high 
dielectric constant, which gives a rela- 
tively low impedance, resistance to 
moisture, and the ability to operate as 
high as 90 C without damage. 

Both transverse and parallel effects 
are used in various forms of hydro- 
phones which frequently make use of 
cylindrical shapes. The hydrostatic re- 
sponse also permits the use of ceramics 
in small probe hydrophones. As with 
microphones and pickups, the high 
dielectric constant is of value in re 
ducing the effect of losses in connect- 
ing cables. The same properties, to- 
gether with sturdiness, have also been 
responsible for wide use of ceramics in 


BaTiO, 
* 595 CariO, 


Youngs Modulus 
vs. 


Temperature 
Fig.5 


40 60 
Temperature °C 


accelerometers. (Ref. 9 & 10). 

A high charge constant implies a 
large motion for a given applied field. 
This property of the ceramics has been 
exploited in special ultrasonic devices 
for testing wear resistance and for cut- 
ting various materials. (Ref. 11 & 12). 

The properties of the ceramic mate- 
rials appear to best advantage in ultra- 
sonic transducers for converting large 
amounts of power, particularly when it 
is desirable to operate over a relatively 
wide band of frequencies, for which a 
high coupling is essential. (Ref. 13 & 
14). For this use, the high coupling, 
low impedance, and ease of forming 
curved shapes provide the designer 
with many new possibilities. Ultra- 
sonic energy has been used to: emul 
sify liquids, clean small parts, ac- 
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trough transducer. 


alcoholic 


celerate 


aging of 
stimulate or 


spirits, 


destroy bacteria, mix 


paint, transform chemical compounds, 
and 


others. The limiting factor in 


the present materials is the heat from 


the mechanical and electrical losses 
during operation This heating may 


be severe enough to raise the tem 
perature of the ceramic during op 
eration close to its Curie point with 
resultant loss of polarization. Progress 
toward overcoming this difficulty is 
being made through studies of the be- 
havior of the material under bias (15 

For applications such as high fre- 
quency oscillator control or crystal 
filters where the requirements are low 
loss, uniformity and high stability with 


time and tempe rature, current ceramics 


as other materials. 


are not so suitable 
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Fig. 6—(Right) Cutaway view of an ultrasonic gen- 
erator showing a ceramic focusing transducer for 
600, 800, or 1000 kc having a sherical shape with a 
diameter of 4 in. and a focal length of 24 inches. 


Fig. 7—(Below) The converging sound waves in a 


cleaning fluid showing the focusing action of a 


Clevite-Brush Development Co. 


1954 
































RECENT WORK 


Other compositions and other mate- 
rials besides those listed in Table I are 
being explored. Zirconates, niobates, 
larger additions of calcium and lead, 
and major additions of more than one 
component have provided materials 
useful for special purposes. Usually it 
is mecessary to sacrifice some of the 
properties, such as dielectric constant 
or coupling coefficient, to obtain a 
special property such as low tempera- 
ture coefficient, improved open-circuit 
voltage, or higher Curie points. 

These newer compositions together 
with improved fabrication techniques 
and control of 


closer the basic raw 


materials should extend the usefulness 


of piezoelectric ceramics 
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PART 


Designing for Production 


Efficient, simple and economical production calls for the most adv antageous use of 
labor, machines and methods. Often a simple design change will increase machine 


FIG. 1—Casting or forging with a large 
tapered hole. If the conical section is to 
be held to close tolerances and is not a 
standard taper for which a plug gage is 
available, the size will be difficult to 
check during machining and inspection. 
Repeated caliper checks would have to 
be made during the boring operation, N | Recess to mox 
(A). An accurate measurement would be dia. of hole— 
difficult to obtain, because the depth at 

which the diameter is measured is hard 

to define. (B) shows a simple change 

that eliminates these problems. The 

counterbore or recess need only be about 

| in. deep, but should be approximately 

0.004 in. less than the critical maximum 

diameter of the finished hole. 


Vernier caliper. 


ee Spot-facing 
foo! 

FIG. 2—Lug formed on the external wall of an iron, 
brass or light-metal casting. To form a flat, clean 
seat for the bolt head, these lugs are cleaned with 
a pilot-type spotfacing tool, (A). If a large radius 
strengthening fillet adjoins the lug, an unsatisfac- 
tory finish can result. The spot-facing tool will cut 
Unsightly ledge left by partially into the fillet and leave triangular raised 
spot - facing into fillet Roised circular ledges. Moreover, an unequalized pressure—caused 
facing pad by cutting into the fillet—is imposed upon the tool. 
This can cause the pilot to be broken or bent, or 
else the teeth of the tool can be damaged. Cost is 
thus increased and production reduced. If a raised 
circular pad is cast, (B), there is no danger of tool 
catching or fillet damage. A clean, smooth surface 

is assured. 


FIG. 3—A slotted shackle milled from mild 
steel stock. (A) shows the part with the central 
parallel slot milled with a perfectly flat base. 
This requires the table carrying the part to 
travel a considerable distance to allow for tool 
curvature. By allowing the base of the central 
slot to be curved, (B) to the radius of the milling Bose of slot is 


ing cutter, it is possible that only a vertical feed, or long curved to radius 
r of cutter by 


to the necessary depth, will be required. i 
feeding verticolly 


Fig.3 
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W. M. HALLIDAY 


* 7 
Machinin Engineer — Consultant 
— Southport Lancs., England 


production and reduce labor cost. This, the first of a series, shows various design modi- 
fications that can be used to simplify machining operations to improve production. 
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FIG. 4—Drilling a casting where 
hidden hole exists. To drill and tap 
the hole, (A), a long extension drill 
would be needed to clear the long 
side wall. Frequent drill and tap 
breakage should be expected, as well 
as design difficulties in providing a 
jig or fixture to guide the tools. If a 
large diameter hole can be cored 
through the back wall, (B) a standard 
drill and tap can be used. A simple 
fixture can be used to mount the part. 


FIG. 5—Drilling and tapping a slotted lug on a bored 
cast boss. The left wall of the lug is tapped and the right 
wall clearance drilled. Drilling will be difficult both in 
setting the part and tooling, because of the closeness of 
the rectangular flat base of the casting. If the holes are 
transposed, drilling is simplified, and the drilled hole can 
be used as a guide to tap the core-drill diameter. 


FIG. 6—Drilling holes in flanges for the fixing of a cover. 
A step-up or step-down design. (A) and (B) will require a 
new setting or a readjustment of the milling machine. 
Also, in (A) the underside of the flange is inclined, which 
can cause trouble when the drill breaks through. In (B) 
the drill breaks through partially into the side wall. (C) 
provides for a single milling operation, and the parallel 
underside assures that the drill breaks through cleanly 
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Fluorocarbon 
Plastics 
TODAY 


Distinguished from other plastics by their greater 











resistance to chemicals and temperature, the fluoro- 
carbons are of two basic types, thermoplastic rigid 
and non-rigid. This article stresses their significant 
differences to aid in selection, and reviews in detail 
the thermoplastic rigid type, trifluorochloroethylene, 
in terms of new service property information and the 


more promising potential commercial applications. 


HENRY LEI 


Service Engineer, Propulsion Sect 
North American Aviatior Inc. Downey, Calif 

UNTIL THE DEVELOPMENT of fluoro sive conditions sucl 
carbon plastics, no o rroup of exist by boiling nitric ac 
ing materials could è retain ó 

€ maintain high insulation resistan flexibility at 320 I 
of 10,000-30,000 megohms under s € be produced 
vere heat cycling and high humidity: truded forms, lami 

e withstand high temperatur ro terials, or applied to wir 
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Fluorocarbon 


J. A. JUPA 


Chemical Manufacturing Division 
The M. W. Kellogg Company 


New developments in fluorocarbon formulation, 
quality control, molding technique, and testing fore- 
cast a field of use far beyond that of molding and 
extrusion. Future application will be in lined valves, 
pipe, coated wire for power and control systems of 
complex construction, laminates of glass, metal and 
textiles, thicker extruded sheets, and sterilization- 
resistant packaging materials. 

Formulation . . . most recent development is that 
of a high-temperature Kel-F elastomer, a fluorocarbon 
rubber. This material has excellent chemical resist- 
ance, heat stability to 400 F, extreme resistance to 
ozone, oxygen, weathering, low moisture absorption, 
good electrical properties, wide compatibility with 
other rubbers, and unlimited color possibilities. These 
elastomers will be available in pilot plant quantities 
in the spring of 1955. 

In dispersion form, Kel-F is a convenient means of 
coating large areas of metal and ceramics. Present 
development is focused towards improved adhesion 
and one-coat applications of 3-6 mil films. 

Expanding. production facilities will make large 
quantities of fluorocarbon oils, greases, and waxes 
more readily available—with higher standards of 


nposed Since fluorocarbons are so adaptable, 

their use has expanded constantly de 

legree of spite relatively high material cost. To 

day, the two basic types of fluorocarbon 

ind ex plastics are represented by three ma- 

ed to other ma-  terials: non-rigid, polytetrafluoroethy- 
tior lene,** or Teflon, produced by E. I 

lu Pont de Nemours and Co.; and 

I bermobiastk« rigid, trifluorochloro 


thylene, identified as Kel-F, first pro 
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Plastics 


uniformity, chemical stability, and lubricity. In addi- 
tion to their use as plasticizers, impregnants and 
lubricants, these oils will serve as raw materials for 
other fluorocarbon products. 

Highly specialized compounding is introducing con- 
ductive and resistor fluorocarbon inks for high tem- 
perature printed circuit applications. Within the past 
few months, printing and wire striping inks were intro- 
duced for Kel-F, since its chemical inertness makes 
special ink necessary for best adhesion. 

In molding materials, the use of fillers will not only 
assist in reducing material costs, but also introduce 
compounds for special application such as bearings, 
packing, and valve seats. 

Molding techniques new materials often re- 
quire new and modified molding techniques. Recently 
introduced by the M. W. Kellogg Company for tri- 
fluorochloroethylene molding was the hot runned mold- 
ing technique, in which scrap will be reduced to a 
minimum, as opposed to that obtained with the cold 
runner method. All parts can be molded with virgin 
powder. In addition, this process will result in im- 
proved degrees of orientation, lamination and general 
toughness. ; 

Application . . . valves can be dispersion coated or 
coated with a heavier section of flucrocarbon, from 41s 
to $ in. thick, by transfer or injection molding methods. 
Thus, it is possible to line relatively cheap castings 


duced by the M. W. Kellogg Co.; and 
Bakelit« 


Fluorothen produced by 


TOMORROW 





with a substantial coating of fluorocarbon to give them 
complete chemical resistance. 

Directly connected to the valve applications are 
conduits and pipes which require the same degree of 
chemical resistance. Low priced carbon steel pipe will 
be lined with heavy sections of fluorocarbon in various 
ways. Heavy gage pipe will also be required for cer- 
tain applications, particularly, the food, chemical and 
pharmaceutical fields. Pipe construction, using fluoro- 
carbon laminate and glass fiber as liner material can 
also be expected. 

Increased interest in the use of Kel-F laminates made 
of glass cloth and the newer synthetic materials indi- 
cates new fields of application. Techniques for sealing 
joints have been developed, thus fostering application 
of the laminates to surfaces of unlimited size. Further- 
more, by combining a heavy gage Kel-F barrier with a 
common bonding material, it will be possible to 
realize excellent adhesion to a great variety of surfaces. 
This adhesion can be obtained at room or slightly 
elevated temperatures. 

Kel-F coated wire has proven useful where high 
temperatures, corrosive fumes, high humidity and ex- 
cellent electrical »roperties are desired. Improvements 
in the basic material characteristics, such as flow, will 
also be manifested in the higher production rates. 
Studies under way indicate that the use of silver plated 
wire may not always be required. 


DIFFERENCES BETWEEN BASIC TYPES 


Union Carbide and Carbon Corp The difference between the non- fluorocarbon molecule 

There are applications where non- rigid and rigid type—in fabrication exceptional flow, transparency 
rigid tetrafluoroethylene will serve sat methods, physical characteristics, and idity characteristics 
isfactorily and others where only rigid — properties—can be attributed to a basi Fabrication Rigid Kel-I 
trifluorochloroethylene will serve best structural difference. In both types, tion molded around inse: 
In other instances. any combination of fluorin S rq sponsibl for chemical in accuratc dime nsions Non rigid, 
the two materials can be used to best ertness and zero moisture absorption lon, however, cannot be 
advantage But in th 
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rigid type, chlorine in the 


complex shapes because 


ontributes 





ently poor flow characteristics 
dition, 


In ad- 
a molded non-rigid product 
might vary primarily in density from 
part to part, depending upon the na 
basic powder and the 
But, since the 
rigid type is homogeneous during hot 
injection a cavity, the molded 
part has essentially the same finished 
density To check complete homo- 
geneity of non-rigid material, dyes 
used to measure porosity in 
the castings, as there might be a vari- 


ture of th: 


molding techniques 


into 


must be 


ation in density within the casting it- 
self. In general, the non-rigid type can 
be handled readily on slightly modified 
conventional compression, injection, 
extrusion and transfer molding equip 
ment while the rigid type cannot 
Physical Ch Rigid Kel-F 
can be clear and transparent ; non-rigid 
Teflon i: 


1 


wacteristics 


sentially opaque. Since 


has clear, transparent base, 

added to produce vivid 
in shades. The rigid type 
can also be made opaque, trans 
or translucent by the addition 
| and The optical 
clarity of this type is such that it can 


be used for 


dyes 


pigments 


sight glasses, or infrared 
windows of different types 

Mechanical Properties. The electrical 
and mechanical properties of rigid 
Kel-F Teflon differ 


quite in Table 


compre ssive 


and non-rigid 


markedly As shown 


1 
tensile 


ngth, flexural strength and 


strength, 
Shore 
hardness of the rigid fluorocarbons are 
greater than those of the non-rigid 
Rigid fluorocarbon is a poorer con 
luctor of heat than the non-rigid type 
ind is lower in thermal expansion and 
to heat. Both, however, 


istang 


can 
effectively at very low 
Kel F has been 
] be flexed 


g without ill effect 


used tem 
used at 
and can through 
- To a great 

cross-sectional thickness is a 
cant factor, sin high fiber 


i ; 
s can be expected on the sur 


face of heavier sections, particularly 


1 


when subjected to a 180-d 


Volume resistivity 
strength of the rigid material ar 
greater than that of non-rigid. Dielec- 
tric strength of the rigid by the step 
slightly 


non-rigid 


than 
How ever, thc 


by-step method is less 
that of th 
dielectric constant and dissipation fac- 


tor of the rigid are less 


It is important, of course, that the 


molded article maintain the property 


values obtained on test specimens un- 


Table I—Physical Properties of Fluorocarbon Plastics 


Specific gravity... 
Refractive index, n,..... 
Tensile strength, psi.. 
Elongation, per cent 


Modulus of elasticity in tension, 105, psi. . 


Compressive strength, psi 
Flexural strength, psi.. 


Impact strength, Izod, ft-Ib/in. of notch 


Hardness, Shore 

Thermal Conductivity, 

Btu/sq ft/hr/F /in.. 

Specific heat, cal /C/gm. 

Heat distortion temp, F(66 psi)... 


Rigid** 
(Trifluoro- 
fluoroethylene) | chloroethylene) 


2.1 
1.43 
4,600-5,700 
28-36 
1.9 
32 , 000-80 , 000 
8,200 
3.0-4.0 
D80 


0.418 
0.22 


Volume resistivity, ohm-cm, 50 per cent 


R.H. at 23 C.. 


Dielectric strength, v/mil: (1/8 in. 


thickness) 

Short time 

Step by step... 
Dielectric constant: 

60 cycles. 

10° cycles. 

10° cycles 
Dissipation factor: 

60 cycles. 

10 cycles 

10° cycles 
Arc resistance, sec... 
Water absorption, per cent, 
(24 hr, !4 in. thickness) 
Flammability. 


Data courtesy of: 
* E. I. du Pont de Nemours & Co. 


der ideal conditions. Thin films and 


coated wire, for example, may be po- 
rous due to the sintering technique 
used waen coated with Teflon, whereas 
Kel-F in a film or solid form, is ho- 
Kel-F 
films, three mils and thicker, halt mois- 
ture 


mogeneous and non-porous 
vapor transmission completely 


The chemical resistance and anti-stick 


properties of both materials are essen- 
tially similar 

Cost Comparison 
is not the initial material cost that must 
the sole basis 
selecting the proper material for the 
application 


In many 


cases, it 
for 


be considered as 


Since rigid trifluorochlo- 
roethylene can be injection molded and 


** The M. W. Kellogg Company 


readily extrude it can be produced 
at a lower cost than a comparable part 
of non-rig d tetrafluoroethylene, which 
may have to be molded by a slower 
method and subsequently machined 
On a poundage basis alone, the non 
rigid material costs approximately hall 
that of the rigid. Cost, however, will 
obviously decrease as increased produc- 
Hav- 
ing recently completed a new plant for 
the production of trifluorochloroethyl- 
ene, the M. W. Kellogg Company has 
announced price reductions of 25-45 
per cent. Bakelite has also expanded 
its production facilities for this ma- 


terial. 


tion facilities become available. 
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Fig. 1—Creep curves for Kel-F at different 
L. Crys folline 3.6 Q0 psi stresses and three different degrees of crystal- 
: lization. Tests were conducted at room tem- 

perature; 50 per cent relative humidity. 


» o— cm 
--— m 


"Infermediate ( Commercial ) 
2,700 psi 


Fig. 2—Stiffness vs temperature curves for 
Bakelite fluorothene, polyethylene and other 
prominent plastics and rubbers. Fluorothene 
exhibits less change in stiffness over a wide 
temperature range than any other plastic. 


Strain, percent 


Fig. 3—Fluorothene has a tensile strength of 
4,000-5,000 psi, midway between that of the 
rigid plastics and the softer elastomers. 
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RIGID TRIFLUOROCHLOROETHYLENE trifluorochloroethylene molecule is a 


long, chain-like one with a regular re- 
Mechanical Properties. This material wide range of temperatures than any —peating link, parallel chains tend to 
is a visco-elastic plastic; strain is pro- of the other plastics orient with each other and produce a 
portional to stress as well as to th The unplasticized material has a certain degree of crystallinity. These 
compression molded tensile strength 


length of time stress is applied. Tri 
fluorochloroethylene is rated as a low of 4,000-5,000 psi 


crystals can build into groups or nodes 
As shown in Fig. called spherulites. The 


presence ot 
, this range lies between that of the 


creep material compared to elastomers 3 large spherulites results in an increase 

but does exhibit more creep than th rigid plastics and the softer elastomers. 

rigid plastics, such as styrene and Plasticized trifluorochloroethylene has sponding increase in brittleness. 

methacrylate. Creep data for Kel-F a tensile rating in the same range as Strength as well 

are shown in Fig. 1. Similarly, the th 
} 


material is stiffer than elastomers 


in the tensile strength with a corre 


as stiffness is a 


elastomers, as also shown in Fig. function of the crystallinity of th 


»u 


». In addition, the unplasticized ma- polymer. The rate of crystallization in 
slightly more flexible than the rigic 


terial has the highest compression creases with decreasing molecular 


strength of any thermoplastic—rang- weight. As crystallinity 
ship and also reveals that the material ing from 32,000 to 80,000 psi, de- 
changes less in stiffness over a very 


t 
] 
plastics. Fig 2 portrays this relation increases. 
strength and stiffness increase, yielding 


pending on crystallinity. Because the a stronger but more brittle product. 
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i HA. 
a 


H H, N Fig. 4—Radial seals of fluorocarbon plastic are not satisfactory at low 
WH 7 P temperatures because of the high contraction rate of the seal. Three 
d A successful types of seals using fluorocarbon plastic are (A) flat 

gasket, (B) lip and (C) vent valve. Gaskets have proved successful 

since contraction rate of material has little effect on loosening joint. 

Flanges must be reasonably rigid and bolt spacing relatively close to 


Fluorothene - 
leather 
sandwich 

/ 


Sg 
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- 
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Seoling 
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poe Pia aaa E 


CEN PNR X SS RNE y 
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insure uniform gasket loading. In the preformed lip seal of 0.005 in. 
thick fluorocarbon, contraction of lip improves sealing ability. This 
type of seal has been used for pressures as high as 1,000 psi. The vent 
seal utilizes a sandwich made of leather heat sealed between two 
sheets of fluorocarbon plastic. Land on outside of sharp sealing edge 
limits unit loading of seal after seal has seated on sharp ridge. 


North American Aviation, Inc. 


North American Aviation, Inc. 


Fig. 5—Liquid oxygen check valve with fluoro- 
carbon poppet. Non-sticking and impact proper- 
ties of fluorocarbons at low temperatures are of 
value in this service. 


The rate of cooling of the fabricated softens markedly, permitting molding portion of its impact strength and gen- 


product from the molding point to be and extrusion 


low 300 F strongly influences both Molecular weight of the resin gov- as 
strength and stiffness. Rapid cooling — erns the melt viscosity of the hot plas- 
produces greater flexibility by reducing tic and thus determines the fabricating liquid oxygen. It thus 


eral toughness at temperatures as low 
320 F, which are encountered in 
equipment using liquid nitrogen or 
serves as a 


crystallinity. Thus, variations in the pressures and temperatures for specific good seal material, Fig. 4. The two 
physical properties exist due to the mold or die shapes and sizes. Heat types of low temperature seals for 
thermal history of a specimen; quick aging properties are also affected by which this material has been used are 


cooling prevents the growth of spher- molecular weight. 


A low molecular the flat gasket and the lip seal. It has 


ulites and slow cooling or annealing weight material such as Kel-F, grade also been applied as a check valve, 


favors it 240 or less, will have a tendency to Fig. 5, where its non-sticking and im- 
The high temperature properties of become more brittle on heat aging; a pact properties have made it useful. 
trifluorochloroethylene have not proved high molecular weight material such Trifluorochloroethylene has a Shore 
as good as first hoped. However, the as Kel-F, grade 300, can withstand hardness of 75-80, which is midway 
serviceability of the material at ele- heat aging and subsequent flexing between that of elastomers and rigid 


vated temperatures is highly dependent without embrittlement. 


pləstics. Its volume expansion is less 


on the application involved. It is truc In addition to being a high tempera- than that of polyethylene but greater 
that where flexibility is required, it can- ture plastic for a thermoplastic ma- than that of the rigid plastics. Its 
not be used to the fullest extent of terial, trifluorochloroethylene has also linear coefficient of expansion is 4.5 x 
its possibilities at elevated tempera- demonstrated unusual low temperature 10° in./in./C in the range from —80 


tures for an extended period of time, toughness. Although 


its elongation to 20 C, and 7.0 x 10° in./in./C from 


but heat-induced crystallization raises falls off with a lowering of tempera- 20 to 150 C. 

strength. tures, and, despite a mediocre rating Electrical Properties. High insula- 
Aging of the material at tempera- under the ASTM brittleness test for tion resistance over extended periods 

tures up to 210 C (410 F) promotes elastomers (which is not always appli- of severe thermocycling and high hu- 

spherulite growth with resultant de- cable to a semi-rigid plastic), trifluoro- midity has qualified trifluorochloro- 

crease in brittleness strength. Just chloroethylene has proved to be one ethylene for terminals, hook-up wire, 

above this temperature, the material of the few plastics which retains a sockets and related applications. Tests 
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Dielectric strength, volts / mil 


Dielectric constant 


Thickness, mils 


Transmission, per cent 


7 


8 9 


Wave length, microns 


conducted by Bakelite Company have 
indicated the following values for in- 
sulation resistance: at 87 F, 22 gage 
wire with a 7-mil coating—30,000 
megohms/1,000 ft.; at 194 F—10,000 
megohms/1,000 feet. 

Corona formation and surface flash- 
over are minimized since the material 
has zero moisture absorption and re- 
sists wetting by water. Electrical prop- 
erties, Fig. 6, are superior to most 
plastics. The presence of chlorine, 
which introduces a dipole moment, 
only affects electrical properties in the 
VHF and UHF range. However, the 
dielectric constant in this range com- 
pares favorably with other good dielec- 
trics. The effects of temperature, and 
frequency, are shown in Fig. 7. 

Chemical and  Physical-Chemical 
Properties. Rigid trifluorochloroethy- 
lene exhibits excellent resistance to all 
chemicals ranging from strong oxidiz- 
ing agents such as nitric acid and liq- 
quid chlorine to strong solvents. Some 
aromatic and halogenated organic com- 
pounds tend to swell it slightly. 

The moisture absorption of trifluoro 


Product Engineering — October, 1954 





Frequency, cps 


Fig. 6—Dielectric strength of 
fluorothene. Electrical properties 
of this material are superior to 
most plastics. 


Fig. 7—Dissipation factor and 
dielectric constant of trifluoro- 
chloroethylene vs temperature. 
Dielectric constant in the VHF 
and UHF range compares favor- 
ably with other leading dielectrics. 


Fig. 8—Transparency of Kel.F 
wave lengths in infrared spectrum. 


Table II—Fluid Transmission Properties of Trifluorochloroethylene 
and Other Thermoplastics 


Water Trans- 
mission Rate, 
gm /sq in. /24 hr 


Material 


Unplasticized trifluorochloroethylene 
Polyethylene 
Plasticized PVC 


0.1-1.0 


100-200 


Other 
Fluids 


Ammonia 
10 Methanol 
NaOH (50"' 
Bromine 


* 10 mil trifluorochloroethylene film, heat sealed in bags, stored two weeks at 25C 


chloroethylene is virtually nil. Water 
vapor transmission is so low that the 
accuracy of measurements of this quan 
tity is questionable. Polyethylene is 
considered an excellent barrier to wa 
ter, but trifluorochloroethylene is much 
superior. Table II. 

Optical Properties. Trifluorochloro- 
ethylene is colorless and can be made 
transparent or translucent to visible 
light as desired. Its use as a window 


material is based on its transparency 


to normal wave lengths as well a 


i 
Ss thos 


in the infrared spectrum, Fig 


icknowled gement The auth 


ile ir acknowl 
edges the assistance and 
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ontrolling 


Table I 


Emissivity of Various Materials 


Emis- 
Condition Temp Fl|sivity, 


per cent 





METALS 
Brass 


Í 


Radiant 


Ca 


R. M. LEEDY 


Cast iron 


Nickel-electro 


plated on iron 


Lead. 
Silver 


Rolled plate 
Rubbed with 
emery 
Commercially 
polished 
Oxidized by pro 
longed heating 
Newly turned 


Not polished 
Polished 
Grey oxidized 
Polished 











NON-METALS 
Asbestos-board 


Glass 
Wood. 
Rubber 


Smooth. 
Planed oak. 
Hard glossy plate 


Lampblack and 


water glass 


Liaison Engineering Department 
Westinghouse Electric Corporation 


Absorption and emission — (1) are essentially surface phenomena, (2) 


vary with finish-coating thickness and material, (3) vary with wavelength 


of heat energy, and (4) are relatively 


RADIANT HEAT absorbed or emitted by 


Dy 
K 


any material can | effectively influ 


enced by the of surface finish 


Some finishes possess the 


C hoice 
prope rty ot 


being "selective"; and their 


absorp 


tion characteristics may 


change as 
much as 80 per cent according to th 
wavelength of the incident radiation, 
the wavelength being dependent on 
the temperature of the emitting body 
By giving proper consideration to all 
aspects of radiant-heat transfer as well 
as to problems of corrosion protection 
and appearance, surface finishing can 
be a very useful design tool 

An example, where choice of sut 
face finish is used to good advantag« 


174 


to influence heat absorption, is in th 
design of a new waffle iron. A | 
coating applied to the surface faci 
the heating element increases heat 


sorption, causing th waffle iron to 


reach cooking temperature 30 per cent 
faster than its predecessor. One "s 
lective” absorber is 
Th 


clothing in summer k 


ommon to every 


day experience wearing of whit 
ps the body 
cooler, not only because the white 
cloth is a good reflector of the 


heat 


sun's 
short 
} 


` 


absorber for 

radiation) but 
same material ex 
ability to absorb and emit 


rays ( poor 


wavelength also 
cause the lls in its 
heat fron 


the body (long wavelength radiation) 


unaffected by finish color. 


Among 


heat absorbing or reflecting surfaces 


innumerable devices where 


are important, are thermal control ele- 
ments, transformers, capacitors, jet en 


gines, and electronic-tube components 


CONTROL PRINCIPLES 
Heat 


ways, of which radiation 


can be three 
(Th 


other two are conduction and convec 


transferred in 


Is One 


tion.) In most practical applications 
therefore, 
that 


rshadow th 


more than one is involved; 


it should be kept in mind any 


one of the three may ov 
others. Even when considering radia 


tion alone, other factors must be taken 
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Intensity of radiation (arbitrary scole) 


Table II—Emissivity of a Few Pigments* 


Emissivity in per cent at the following 
wavelengths in microns 


8.8 4.4 0.95 0.60 
(125 F) | (750 F) | (5,000 F)| (Solar) 


Champhor 
soot 
Lampblack 
Black (CuO) 
Yellow (PbO) 


White 
(PbCO;) 


White (AlO;) 
White (ZnO) 


* See reference 3 


Wovelength, microns (IO *cm) 


into account, such as the continuous 
transfer of radiant energy from a body 
to and from its surroundings. For ex- 
ample, the feeder pipes to a domestic 
hot-water heating system radiate heat to 
the walls of a basement. Although thc 
walls are at a lower temperature than 
the pipe, they also radiate heat, a cer 
tain portion of which is absorbed by 
the feeder pipes. Calculation of the 
net loss in heat radiation', therefore, 
requires consideration of the tempera- 
ture of both the wall and the pipe as 
well as the ability of each to absorb 
and emit radiant heat. 

Surface absorptivity is a measure of 
the ability of a material to absorb radi- 
ant heat. A theoretical "black body" 
absorbs all incident radiation at all 
wavelengths and reflects none. AI 
though a perfect black body does not 
exist, some surfaces—such as those 
coated with lampblack— reflect such a 
small portion of any incident radiation 
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Fig. 1—Black-body radiation distribution curves for 
different temperatures. Note that higher tempera 
tures increase maximum intensity of radiation and 
decrease the wavelength of this maximum 


that they approach ideal black-body absorb or reflect radiant heat.) 
conditions. A good heat-absorbing The intensity of radiation of any 
surface is, at the same time, a good surface varies with the wavelength and 
emitter of heat energy (loss of heat temperature. A few black-body radia 
by outgoing radiation) at the same tion distribution curves for different 
wavelength. Emissivity is the term used temperatures are shown in Fig. 1. Th 
to define the ability of a surface to area under each curs represents 
emit radiant heat. By definition, the the total spectral energy emitted at the 
emissivity of a surface is the ratio of temperature indicated. Increasing th 
radiation from that surface to the temperature causes an increase in 
radiation from a black body under the intensity of radiation at any given 
the same conditions of wavelength and wavelength and a decrease in the wave 
temperature. For example, a surface of length at which maximum energy emis 
lampblack mixed with water glass has sion occurs. Lampblack gives similar 
an emissivity of approximately 95 per emission curves 

cent of a perfect black body. In In general, the emission curve for 
contrast, a commercially polished cop- any practical surface lies below that for 
per surface at about the same tempera a black body at the same temperatur 
ture has negligible emissivity or only Some materials respond quite dif 
about 3 per cent of that for a perfect — ferently to radiant heat than a black 
black body. Some other examples are body. They ar lective” in their 
given in Table I. (The term “emis ability to absorb, anc s ability varies 
sivity' used in the tables, not only de- widely at different wavelengths. Whit 
notes the ability to emit but also to cloth is a poor | 





from the 


high-temperature way 


the same 


body heat (high emissivity at 
low temperature 


coolness of white clothing in sumr 


therefore 


its low absorpt vity of solar radiation dealing with radiant-h 


but also 


body heat which is re-emitted to th 
surroundings at a rapid rat ur 
Zinc oxide (ZnO) is also selecti 


as show n 


missivity, although 97 per cent at a 
temperature ot 
to a wavelength of 8.8 


only 14 per cent at 5,000 I 


crons ), 
pe ratures 


Sivity 





Normal total emissivity, per cent 


and 18 per cent at solar tem 
| 


value at a given 


sun (low loes not 


body 


and 


time is à good emitter of tead, ıt 


long, the body 


wavelengths). Th 


} 


can DX only to Two 


ascribed not 


to its high absorptivity o 


I most 


olor of 


in Table II 


(last item). Its 


I 


125 F (corr 


spond ny 


00 I 


rons), 1s at 
| (0.95 
Thes 
(0.60 microns) An emis 


mpe r l inct 


EMISSIVITY CURVES FOR COPPER 


—— Bright new copper 
—-—- Tornished copper 


——— Heovy coot white locquer 


Thin coot white lacquer | 


— — 
+ == 
™== Two thin coafs clear 
locquer 


^ One thin coot clear 
locquer 
Two thin coors clear 
locquer 


coating 


itself 


ind emission problems 
solids, 
surface 
a 
its ability to a 
For example, 


emissivity of approximately 


face is tarnished, 
same 
emissivity of bright copper can 


d from 7 


meen One thin coot clear locquer 


— — ——À —Ó 
Qne coat aluminum point 


(unpolished) 
a M —— Two coors 
oluminum 
paint (polished) 


No coating 


300 400 50 
Surface temperoture, F 


Da 


necessarily meat 
is at that temperature; 1 Th 
ind ca 


absorp 


portant on 


sorption 
enomcna 
Surface 1s not a 
»sorb or 


bright 
fá per cent if the sur oil 


curves 


Emissivity, per cent 


by applying a thin coat of clear lacquer 
effect of 
lacquer and oxide coatings on the 
emissivity of aluminum foil is shown 


various thicknesses of 


} 
perating at tł in Fig. 3. A thin coating of aluminum 

oxide on aluminum foil can change 
rations in the emissivity from 3 per cent to a 
as 80 per cent. Note 


that the thickness of the oxide coating 


absorption value as high 
(1) tor 
becomes less effective after a value of 
approximately 70 per cent is attained 
that the 


emissivity of polished iron (0-100 F) 


measure of Experiments have shown 


radiate heat 
has an can be increased to as high as 83 per 
cent by applying a very thick layer of 
data? show that a 0.0008- 


thick layer of oil results in an 


copper 
per cent 
Thes: 
as shown in Fig. 2. in. 
that the 
be  0.008-in. layer of oil increases the 


Curves of 


show emissivity of 22 per cent and that a 


to 37 per cent merely emissivity to 81 per cent. 





i | | | | 
EMISSIVITY CURVES FOR ALUMINUM FOIL 


Oxide coated Du - 
— | 
Pd 
^ 


f Lacquer cooted (clear, green, 
yellow, blue and scarlet)~ 








120 160 200 240 280 320 360 
Cooting thickness, millionths of on inch 


400 440 


Aluminum Company of America 


Fig. 2—Striking increases in emissivity can be obtained by choice of 
a surface finish for copper. Curves for bright and tarnished copper 
relate normal total emissivity to surface temperature. 


Fig. 3—Curves showing effect of organic dyed lacquer and oxide 
coatings on emissivity of aluminum foil. Note that color or finish 
has negligible effect on emissivity; also, that there is an optimum 
thickness of coating beyond which little gain in emissivity occurs. 
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emissivity vs temperature for samples 
of Nichrome V are shown in Fig. 4 
The same curves! show the effect of 
preoxidizing the 
testing. 

Dead black, 


dark green, white, 


samples prior to 


black 


and white 


black, enamel, 

namel 
paints all have practically the sam 
emission characteristics when coated on 
a material operating at about 100 C? 
This is why the efficiency of a steam 
painted 
household paints is equally good r 


radiator with conventional 
gardless of color. Yet, when consider 
ing such 


bronze-colored 


and 
pigmented 
situation is 


aluminum 
metallic 
paints, lacquers, etc., 
somewhat different. 


finishes as 


the 
Since most metal- 
lic pigmented finishes have emissivity 
values considerably lower than stand- 


ard household paints, a household hot 
water or steam radiator painted with 
aluminum paint might be expected to 
be less efficient than one painted with 
enamel. Actually, the net difference 
in efficiency may be negligible, or in 
th: 
Approximately 70 
per cent of the heat dissipated* from 


some instances in favor of lower 


emissivity finish. 
a two-column radiator of thirteen sec 


tions is transferred to the room by 


convection, whereas 30 per cent is 
dissipated by radiation. Radiant heat 
is mainly useful to the object upon 
which it impinges and is generally lost 
to the walls, ceiling, etc. A low emis 
finish on the 


therefore decrease the amount of heat 


sivity radiator could 
radiated directly to the inside walls 


and subsequently lost to the outside 


Emissivity of Nichrome V, Preoxidized Under 
Conditions Indicated 











1800F for 15 min 
wn 


| | 
n i 
| 
p 

















Totol emissivity — percent 





10 


800 1,000 1,200 1,400 


1600 


Temperature, F 


Fig. 4—These curves for samples of Nichrome V illustrate the effect of 
preoxidation at different temperatures. Bottom curve has no preoxidizing 
treatment except that incurred during the test. Significance is that an 
initially nonoxidized surface may change emissivity characteristics under 
temperature, resulting in considerable change in operation of the device 
in which the metal is used. (See reference 10). 
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walls by conduction. Another variable 


results from the fact that the emissivity 


} 


of metallic paints can be varied by 


the degree of leafing (arrangement of 


particles), which is dependent (among 


other considerations) on the physical 


size and shape of the metallic 


pat 
ticles as well as the 


the 


composition Oi 


vehicle used to carry the metal 


For example, an aluminum pain 
consisting of aluminum powder and a 
low-solids-content varnish might hav 
low as 25 


an emissivity as per cent 


on the other hand, an aluminun 


paint with an emissivity as high as 60 
with aluminun 


per cent can be made 


past e 


with liquid) and a suitable varnish 


(extremely fine powder mixed 
An excess of resin, or an extra coat of 
clear resin or laquer on the surfac 
further increases the emissivity 

Data for the lacquer-coated alumi 
num curve in Fig 3 substantiates th 
fact 


predicting emissivity 


that color is not a criterion for 
The 
emissivity of aluminum foil resulting 
from application of various thicknesses 


or organic dyed lacquers, is essentially 


increase in 


the same for clear, green, yellow, blu: 
and scarlet colors. However, lacquers 
pigmented with such materials as zinc 
oxide, lead oxide, or lampblack may 
show an entirely different “thickness 
vs emissivity” relationship 

A highly polished surface is com 
monly assumed to have low emissivity 

a roughened one, appreciably higher 
For extreme roughening, this is true; 
but roughening of aluminum to an 
extent that 
characteristics ar 


the 


the specular reflecting 


d stroy« d, increases 


emissivity only 3 per cent 

The behavior of all materials in r 
spect to emissivity vs temperature can 
not be explained by one simple law 
Experimentation and comparison with 
similar material compositions have es 
tablished the actual radiation and ab 
sorption characteristics of many sur 
faces; however, such information is 
understandably not available for 
for all 


it is often nec 


every 


material nor temperatures 


Therefore, essary in prac 
tical applications to measure the emis 
sivity of a test panel. Various methods 
are available for 


this?. 19 


accomplishing 





Cement 
coated, 


“‘Uncooted 


Grid temperature, F 


Heating fime — 
aluminum sand- 
wich grill 


Fig. 5 


2 3 
Time, min 


APPLICATIONS 


Among innumerable devices where 
heat absorbing or reflecting surfaces 
are important, are thermal control el 

ments, transformers, capacitors, jet en 
and electronic-tul 


gines, components 


Ihe following typical 


how careful selection of 


applications 
demonstrate 


surface can help solve many radiation 


design problems 


Jet Engines. One means of lower 


ing the combustion-wall t 


mpe ratur 


jet engines is to maintain low emis 


sivity of the surface facing the com 


) 
bustion gases while increasing the emis 


sivity of the outer wall!®. The low 


emissivity inner surface minimizes th 


amount of radiant h 


wall 


at absorbed by th 
combustion 
Sivity outer surface 
sipation of whatever 
Ceramic finishes hav 
that can raise th 

n aterials to over 


bustor 


ratures Of 500 


bination waftl iron 
grill for home and restaurant us 
aluminum cooking 


ploys an surfa 


which is heated by radiation from 


coils beneath th 


sistan 
time to reach cooking 
peen decre ased by 

5 to 34 


the absorptivity 


minutes ) \ 
surta 
the heating element Th ilso low 


the cost of op 


Lhe emiussivit 
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ib 


d by anodizing or by applying a 
surface coating to the aluminum. How- 
ever, a design uses a cement 
applied by spraying, that 
stands up under high temperatures and 
has an emissivity of approximately 90 


per cent 


recent 
mixture 


The improvement in per- 
formance is shown 
Fig. 5. 

Large Area C Grilli. The 
problem of obtaining uniform heat dis- 
tribution on 


graphically in 


king 
a large grill has been 
solved by selectivity coating the bot- 
tom surface of the grill to increase 
the emissivity 


shown in Fig. 6. 


at desired locations, as 
Without the heat ab- 


sorbing finish around the 


bottom of 
the grill, the center would operate at 
a higher temperature than the edges 


1 aste 


regulators for 


Thermal voltage-control 


toasters become more 


efficient when using controlled heat- 
bsorption 


surface finishes for the 


These finishes increase the 


bimetals 
reaction speed of the thermostat. In 
addition, they prevent the thermostat 


from losing calibration, as often occurs 
when an untreated bimetal element be- 
comes dirty or oxidized during norma! 
with resultant 
sivity. 


use, increase in emis- 

One finish used for this purpose is 
a lacquer containing mixtures of sili- 
cone resin, mica, and carbon black. This 
material stands up well under the 
flexing action of the bimetal, and the 
treated surface has an emissivity greater 
than 90 per cent at temperatures to 
which it is exposed. The treatment is 
shown applied to the toaster bimetal in 
Fig. 

Another treatment is 
obtained by electroplating of finely di- 
vided metal and oxide. These electro- 
deposits!’ are basically metallic chro- 
mium, containing vanadium or nickel 
or both, and can be applied to most 
metals without special equipment. In 
addition to high emissivity character- 


satisfactory 


istics, these deposits adhere well to the 
base metal and offer good heat and 
chemical resistance. 


MULTIPLE BENEFIT APPLICATIONS 


certain applications of finishes 
ontrolling radiant heat, two or 
engineering advantages are 
d simultaneously. Following are 
ral such examples: 
The 


used on some 


tronic Tubes carbonized 


1 


surf ac vacuum- 


inodes In r 


iving and industrial 
results in a high 


1 
lectron tub 
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thermal emissivity coating which dis 
sipates heat, thereby reducing "back 
electron" or secondary electron emis 
The back emission is 
further reduced!? by tendency of the 
carbon to entrap any barium sublimed 
from the filament coating to the anode, 
thus rendering the barium inactive as 


sion. electron 


an electron emitter 
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Fig. 5—Effect on heating time of aluminum 
sandwich grill by application of cement 
coating to the bottom of grill. 


Fig. 6—By coating underside of this large- 
surface cooking grill "selectively," the 
emissivity is increased at desired areas, pro- 
viding uniform heating over entire surface. 


Fig. 7—Toaster bimetal element is coated 
with a lacquer to control heat absorption. 
This gives the surface of the element an 
emissivity of greater than 90 per cent at 
temperatures to which it is exposed. Ther- 
mal reaction is thus more rapid, and cali- 
bration is maintained indefinitely. 


Many applications may be found for 


types of transformers serve a dual pur 
aluminum-clad steel treated in similar 


pose by providing emissivity and ab- rusting of the cases over long periods 
sorptivity control as well as corrosion of weather The 


protection. For such applications, heat metallized surface does not radiate the 


heavily metallized with zinc to prevent 


exposure freshly 


manner to that often now being used 
for vacuum-tube parts!?.!4, When 
steel is clad with aluminum and sub 
sequently heated to about 650 C for 


a time, thc 


dissipation by convection may over 


losses as well as the previous painted 
shadow radiant-heat transfer. 


For ex 
ample, a wind velocity of a few miles 
per hour may offset the effect of solar 


radiations!® impinging on an outdoor 


finishes since th 


emissivity of freshly 


two metals diffuse sprayed zinc is low 


resultant conversion of the 


with Therefore, 
surface to finish coat of a high-emissivity lacqu 
compounds of iron and aluminum. A 


rough, black surface results which has 


a thermal emissivity of 80 to 85 per 


cent. 


Tube parts, such as anodes and 


shields, have been prepared in this 


manner. In addition to possessing the 


property of high thermal emissivity, 


indications point to the fact that they 


can be more completely outgassed 


faster than can some other materials! 


and with 


apparent r duction in gas 


produced!? by 


evolution during life. This blackening 


effect can b: 


evapt (ration of 


vacuum 
aluminum on iron 
Other combinations of metals, such as 
nickel-iron and molybdenum-iron, gn 
similar effect 

Elect? mi 


struction for 
in the 


agnets. The focus coil con 


some television sets is 


form of a doughnut shaped 
lectromagnet enclosed in a metal case 
The original finish, which was selected 
primarily for 


corrosion protection, re 


coil op rating 
perature of around 54 ( 


sulted in th« at a ten 


Treating th 
surtac 


with a black oxide finish cuts 


the operating temperatur down to 


about 36 C. The higher temperature 


would have caused an increase in tim 


I $ 
rocus ontro. 1 ( f sta 


for th 
bilized 


Finish n som 
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transformer. In this high- 
emissivity surface to dissipate the heat 


may be more important than a highly 


case, a 


reflecting (low emissivity) surface to 
ward off the solar radiation 


Capacitor Outdoor capacitors are 
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TYPICAL EXAMPLE of a critical component de- 
signed as a hollow cylinder, is the shaft of this 
turbine assembly of the Rolls-Royce “Dart” turbo- 
propeller engine. About 4500 HP at 14,500 RPM 
is transmitted through the shaft to the propeller 
from the turbine. Four "Dart" engines are used to 


power the Vickers Viscount airplane. 


J. J. EDEN 


Senior Engineer, Trans-Canada Airlines 


Graphical Metbod of Designing 
Thin-Wall Cylinders 


Components that are equivalent to hollow cylinders are usually designed by succes- 


sive approximations when both strength and weight are critical. This is time-consum- 


ing and cumbersome. Thus, these nomographs were developed to quickly pinpoint 


combinations of dimensions that satisfy both cylinders subjected to torsion and to 


bending. Their accuracy 


I-CYLINDER 


A hollow 


subjected to 


IN 


thin-wall cylinder that is 
fail 


from elastic 


torsion can either 


from material failure or 


instability. The shear stress produced 


in such a cylind 


Depending upon the propert 


the material at the operating tempera 


J 


ture of the cylinder and the required 


safety factor, a maximum allowabl 


shear stress, $,, will be chosen and th 


cylinder will then be designed for th 


condition 


is adequate for all but the most precise calculations. 


TORSION 


A nomogram of given 


Fig. 2. From this, and a given 
applied torque and given cylinder 
working 
Con 


sheat 


dimensions, the resulting 


shear stress can be determined 


versely, limiting the allowable 


stress, the required cylinder dimensions 


1 
} 
l 


an be evaluated for a given value of 
torque 

The relationship between the critical 
at which buckling will 
and the for 


established 


shear stress 


occur dimensions steel 


cylinders was previously 


(Ref. 1) as 


Sp 348 x 10 


LAR 


t 


abov 


A nomogram for the equa 
tion was constructed in this reference 
from which the elastic stability can b 
determined 

A cylinder that satisfies Eqs (2) 
(3) fail the 


imposed loading. However, both these 


and should not under 
equations can be satisfied by any num- 


ber of combinations of dimensions, 
yet only one of these will be the com- 
bination giving a cylinder of minimum 
weight 


The weight of the cylinder is 
W 2rRTLp 1 
For the 


limiting conditions ar possible 


design of the cylinder two 
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SYMBOLS 


Working shear stress due to torsion, Q, psi 
Maximum allowable shear stress, psi 


Critical buckling stress due to torsion, psi 


Stress due to bending moment M, psi 


Maximum allowable working stress, psi 





Critical buckling stress due to bending, psi 


Torque applies to cylinder, in-Ib 


Bending moment applied to cylinder, in-lb 


Polar moment of inertia, in.* 
Moment of inertia of cylinder, in.‘ 
Mean cylinder dia, in. 
Mean cylinder radius, in. 
Outside cylinder radius, in. 
Inside cylinder radius, in. 
Cylinder wall thickness, in. 
Cylinder length, in. 

Weight, Ib 

Density, lb/in 

Poisson's ratio 


Modulus of elasticity, psi 


1. The allowable shear stress is the 


criterion. limiting the. design: 


From Eqs (1) and (4), 


2r RQL p 


2r" SQ 


QLp 


RSo 


Since the torque, cylinder length and 
material density are generally given 
and constant, the weight varies in- 
versely as the radius and the working 
stress. Thus, to obtain a cylinder of 
minimum weight it must be designed 
to the maximum allowable stress, $,, 
and to the maximum possible radius 

Designing to a maximum cylinder 
radius will cause the cylinder thick- 
minimum. The extent 
to which the thickness can be reduced 
is limited by production requirements 
and by the elastic instability of the 
structure 

The 


because 


ness to be a 


the thickness 
available or selected 
methods of manufacture must be de- 
termined first, since this may well 
be the critical factor. The design is 
then checked for instability 


limitation 
of 


on 
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(B) Practical 


(Alideal 


RBSSTUTORSASSSS SSS ST BS 


Fig. 1—Thin cylinder in torsion (A) shows ideal end con- 
ditions; (B) shows practical construction that approaches this 
ideal. Equations and graphs herein are generally applicable 
to steel cylinders of any thickness and end conditions. In ex- 
treme case, accuracy is 10 per cent on safe side. 


> 


2. The elastic instability is the cri 
terion limiting the design: 
From Eq (3): 


l : 2 3/4 
1.348 : 107 OB L R ~ & 


T = 7.42 X 10°* Sz’ 


JS 
Substituting for T in Eq (4) 


W 1.66 x 1077 L d Sp‘ 8 Rs/s 
For a constant cylinder length and 


material density, 


W (Constant) S g* 5RS/5 


The weight is a direct function of 
the buckling stress and the cylinder 
radius. Hence, to achieve a minimum 
weight in this case the buckling stress 
should be as close as possible to the 
working stress and the radius should 
be a minimum, resulting in a maxi- 
mum thickness. This leads to a con 
dition where the maximum allowable 
working stress is again the limiting 
criterion. 

The requirements of the two limit 
ing conditions are therefore conflicting. 


As long as the maximum allowable 


working stress is the limiting criterion 
a cylinder of minimum weight will be 
obtained by using the maximum allow 
able working and 


stress 


maximum 


radius. If this produces so thin a 
cylinder wall as to cause elastic in- 
stability, then to achieve minimum 
cylinder weight it is necessary to re 
arrange the various dimensions in such 
the 


allowable working stress th 


a manner as to make maximun 


critical 


limitation again 


To obtain the correct compromise 


between these requirements, a safety 


factor (buckling stress over working 
i Thus 


the optimum design must satisty th 


stress) of 1.2 


is recommended 
condition 


S; 25S 


B 
* 


Combining Eqs (1), (3) and 


(#714 


Li R3 pa 


10° 

A nomogram otf Eq (0) Is given in 
Fig. 3. From this, for a given torque, 
cylinder length and required working 
the be de- 
termined which will give a cylinder 


stress, correct radius can 


18] 





Hollow Cylinders (continued) 


Fig. 2—Nomogram based on allowable 


shear stress as the design criterion. 
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Fig. 3—Nomogram based on elastic 
instability as the design criterion. 
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For critical buckling stress 20% above 
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Or minimum we ight 


SOLUTION: 


corre sponding 


required 
| 


Let the mean 


then be found 
Where a diff 
1 


buckling stress 


5 inches 
From Fig. 1 for S 
in., Q 
in., the 
I 0.080 in 
this 
less than the 


10.000 
and R 
thickness 


o working stress is 5x105 Il 
a x10? Ib.-1n., 


COITC sponding 


required, the stress used in Fig. 3 


should be multiplied by the ratio of 


the required factor over that of 1 


thickness is 
used in the 


(c) Since cylinder 


nomogram 


produceable 


minimum | 


EXAMPLE 


At ined steel cylinder of 40 ir 


0.090 in. s u d 


thickness, 
From Fig. 2, for O 5x105 Ib 
R 5.0 in., and 7 


working stress § 


(d) 
l or Eq (5) 


l ngth is to transmit a torque of 5x10% 0.090 1n., 


h - 
b-in. and must pass through a casting 


ym Uu ps! 


with a maximum clearance of 5.25 it 
1 


radius 


From the nomogram of Referenc 
Ihe maximum allowable work- 
10,000 psi The 


ing stress 1s 


and 


bulking 


minimum for R 5.0 1n., 10 in., 


labl 


1 l S ] 31.000 ps 


with ava 0.090 in., the critical 


wall thickness attainable 
| 


quipment is 0.09 in 


II-CYLINDERS IN BENDING 


In a similar manner, an opt Depending upon the properties of 
design proc can be derived for thi used at the 


material operating 


hollow cylinder 
When loaded 


11 
hollow. 


temperatures of the cylinder and th 


as shown r quired safety factor, a maximum 


} Iled lind llowable stress § is usually chosen and 
thin wall d cvlin allt ADIC SL IS USUALLY ¢ ( and 


either as a result of str exceeding the cylinder is then designed for the 


1 
Id il or ondition 


of the mater; 
ns a: 
nstability. The te M 


r1 


cause ot 


or compressive Stress produced 


appl d pending moment 1s A graphical solution of Eq (7) is 


esented in Fig. 6 


tables. th fourth 


Given any three 


} 


an Dé derived 


Fig. 4—Undercarriage of “North-Star” airliner, 
showing the hollow main cylinder which is illus- 
trative of thin-wall cylinders subject to bending. 
Fig. 5—ldeal (A) and practical (B) schematic dia- 
grams of thin-wall cylinders in bending. Latter is 
a guided missile with aerodynamic loads. 





Ms (N-R)X 
s (Fsin ac-R)X 


(B) Procticol 


This is lower than the working 


stress; hence, the elastic instability is 
the critical factor of the design 

(e) From Lines I and II in Fig. 3, 
for S 10,000 psi, OQ 5x105 Ib-in., 
and L iO in., 
radius 4.2 in 
(f) From Lines III and IV in Fig. 2, 
for R 1215.3 10,000 Ib /sq. in., 
and O 5x10* Ib-in., 


ing thickness 7 


the optimum design 


the correspond 
0.113 in 

(g) The weight of the cylinder is, 
from Eq (4) (for steel: p 0.283 
Ib /cu. in.) 


W 24 Xx 4.2 x 0.113 x 40 x 


0.283 33.8 lb 


This is the minimum weight for the 


given loads and operating conditions 


from the nomogram 
A critical bending moment asso 
ciated with cylinder buckling is given 


in Ref. 2 as follows: 


W =K S RT 


Experimental data show that K is a 


74 


constant with a minimum value of 0 


and an average value of 1.14. Using 
this average value, and assuming thc 
material is stecl, (E — 3 x 10? and 


0.3), the above equation reduces to: 
M 3.15 IR T* (9 


The critical buckling stress corre- 





M 
TT R*T 


Fig. 6—Nomogram for bending stress in cylinders. 


Exomple Given: T = OO9in-Ib 
M = 5 x 105 in-ib 
S = 70,000 psi 
Solution :R = 4.9 in 
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sponding to the critical bending mo 
ment is: 
300,000 ha 
280,000 


260,000 
240,000 With the graphical solution of Eq. 
10) given in Fig. 7. i P 
220,000 |.— (10) given in Fig , it is. possible to 
obtain the critical stress for a given 
radius and thickness. Conversely, for a 
limiting given stress and one dimen- 

180,000 t : 1 

, sion, the unknown dimension, is ob- 
tained. 


200,000 


160,000 


If a cylinder is designed to satisfy 
both Eqs. (8) and (10) it should not 
fail under the imposed bending mo- 

ment. However both of these equa 
100,000 "D tions can be satisfied by any number of 
combinations of radius and thickness 


140,000 


T 
Thickness, in 


120,000 


80,000 


But for a given bending moment and 

60,000 t t t 
, limiting stress there will be only onc 
40,000 L4 ICI combination giving the minimum 


weight 
eyooor— | | | | | | | 1 The weight of the cylinder is given 
by 
QUT TU W - 2xRTL» (11 
Musius. in. Two limiting conditions may exist 
for the cylinder design: 

1. The allowable stress is the limit 

ing criterion; From Eq (7), 


M 


rR2Sy 


Fig. 7—Nomogram for critical buckling stress given by Eq (10). 


R 
7 
et 10 A Rodius, in. . , i s : 

T R > 345678910 Substituting this value of T in Eq (11) 


2M pL 
RSy 





W = 


When the bending moment is given 
and the length and density is constant: 


W Constant 
RS m 

Thus, to obtain a design of mini- 
mum weight both the radius and the 
working stress should be as large as 
possible. However, increasing these 
two variables decreases the thickness 
and tends to make the elastic in- 
stability the limiting criterion 

The minimum obtainable thickness 
is also governed by the available pro- 
duction equipment and methods. The 
limitations due to this factor should 
be established before checking the 
cylinder for elastic instability. 

2. The elastic instability is the limit- 
ing design criterion: 

From Eq (10), 


T = S'R/1.2 X 10 
Bending moment; in—lb — (Constant) S'R 


Fig. 8—Nomogram for Eq (12). For a given bending moment and allow- Substituting for T in Eq. (11), the 
able stress, the radius for minimum cylinder weight can be found. cylinder weight becomes: 


W 2v (Constant) S'I*Lp 
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For a given length and constant ma- 
terial density, 


S’R? 

In this case, the critical buckling 
stress and the radius should be a mini 
mum to keep the weight to a minimum. 
Decreasing these two factors causes the 
first condition of limiting working 
stress to become critical again. 


W = (Constant 


For 
design purposes a safe measure of 
excess of buckling stress over working 
stress must be chosen. An excess of 20 
percent is considered sufficiently safe 


For this condition 


= : 2 
^ 1.28 1.2 10 Rp oF 
T 
S 107 
R 
From Eq (2), 
i M 
! rR2S 
10 M 





Stabi ity in T y 


Elastic 


The equation used for determining 
the critical buckling stress applies to 


cylinders for which 


| s 
H < 6.6 ål (1 — e |R 
R y T 
For steel, where ¢ 0.3, this limit- 


ing equation reduces to 


x < 6.44 1 T 
9 illustrates the above relation 
The and 
graphs for elastic instability in torsion 
apply to cylinders with values of L/R 
vs R/T lying in the area below the 
Where 


given value, the equation no longer 


Fig. 


ship. derived equations 


curve L/R is larger than the 


applies strictly and its use gives 

higher buckling stress. As the cylinder 
becomes progressively thicker, th 
criterion of material failure becomes 


the predominant factor controlling the 
design. The combined graphs for tor- 
sion are susceptible to the errors in 
herent in the equation for shear stress 
(QR/I,) which are considered later 


Simplifications were made in deris 


ing the equation for buckling shear 
stress. For example, an extreme cas 
+} 


hat satisfies the limiting e 
R 10 in, 7 = 0 


uation 1s 
and I 10 
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A graphical solution of Eq (12) is 
given in Fig. 8. For a given bending 
maximum allowable 
working stress, the one radius can be 
found which is required to give a 


cylinder of minimum weight, satisfy- 


moment and a 


From 
Fig. 6 the corresponding thickness can 


ing both stress requirements. 


then be derived, the two dimensions 
giving the optimum cylinder design 
under the given conditions. 
EXAMPLE: 


A machined steel cylinder 40 
long is to be subjected to a maximum 


bending moment of 5 x 105 Ib-in. The 


in 


cylinder is to pass through a casting 
of 5.25 in. Th 
illowable working stress under the 
given conditions is 70,000 lb/sq in 

The minimum wall thickness with 
available equipment is 0.09 in. 


maximum clearance. 





IONS 


in. The error in stress when compared 
to precise calculations is 5 per cent 
acting in the sense of increased safety 

The equation for elastic instability 


in torsion theoretically applies to 
cylinders with hinged ends, Fig. 1, 


that is, the cylinder wall is free to 
change angle with cross-section but a 
circular section is maintained. This is 
an ideal condition and can only be 


approximated in practice. Using the 


60 
50 
40 
Jjc 30 


20 


o 10 20 30 






AND ACCU 


40 


SOLUTION: 


(a) From Fig. 8, 
psi and M = 


tor 3 
5 x 105, 


70,000 


This is larger than a permissible radius. 


(5) Using a radius of 5 in.: 


From Fig. 6, for $ 0,000 psi 
M 5 x 105 Ib-in 
E 0.085 Ib. This is too small 
since the minimum thickness is given 
as 0.09 in 
(c) Using a thickness of T 0.09 in 
From Lines I and II in Fig. 6, for 
$ 70,000 Ib/sq. in. and 
M 5 x 105 Ib-in., 
R 1.9 in. 
The optimum cylinder design r 
rt pt lind ] 


quires R 1.9 in. and T 0.09 


The weight of the 


in 
cylinder, using a 
steel density of 0.283 Ib 
31.3 Ib. 

From Fig. 7 the critical buckling 


stress is found to be 170,000 Ib/sq. in 


cu In., 1S 


which is more than required for safety 





RACY 





formula and 


ditions gives a design of incre 


asec 


graphs for other end con- 














safety. In applying the equation to 
the extreme opposite ideal case of a 
cylinder with clamped ends and a cit 


cular cross-section, the error is 10 per 


cent acting toward increased safety 
Thus, the equation and 


graphs can 


be applied freely to general end condi- 





tions resulting in an error of 1 
per cent maximum, on the safe sid 
| dn 
50 60 TO 80 930 100 
R 
T 


Fig. 9—For buckling stress, Eqs (3) or (6) applies strictly only for 


values of dimensionless ratios that fall below 


the curve. 


Q0 





Elastic Stability in Bending 

For purposes of calculations involv- 
ing bending, a cylinder is generally 
regarded as “thin” when the ratio of 
cylinder radius to wall thickness meets 
the following conditions 

R_ 15 
p" 

The equation and graphs used hold 
strictly for this range. As the wall 
thickness is increased, failure from 
tension predominates and the errors 
caused by the use of the equation 
$u MR/I, apply. 

There are no restrictions on end 
conditions, the cylinder being subjected 
to a certain bending moment at thc 
cross-section under consideration as 
shown in Fig. 5(A), ideally or as 
would be experienced for example by 
the shell body of a guided missile in 
directed flight, Fig. 5(B), or the 
aircraft undercarriage in Fig. 4 


,"4 Onis 


Percent error in calculated stress 


60 |-— t-^Error dve to use of mean R -L————— 
in eq. for moment of inertia 


80 | 





100 i— —~——- ——-—__— 


(A) 


Fig. 10—Chart (A) shows how use of 
mean radius affects stress calculations. 
Curve in (B) is a correction factor that 
is applied to stress when these data are 
applied to “thick” cylinders. Deviation 
in stress is usually less than 10 per cent. 


‘Resultant € error in stress 


Material Failure due to Torsion or 
Bending 

In deriving the stresses of torsion 
and bending, formulas involving 
TR/I, and MR/I, are used, respec- 
tively. The mean radius R is used both 
for the maximum distance from the 
cylinder axis and the derivation of the 
moments of inertia. To evaluate the 
moment of inertia, the equation /, — 
1,/2 m R? T is used instead of the 
more exact (z/4) (R+ — R) 

By using the mean radius instead of 
the outside cylinder radius for the 
maximum fiber distance from the axis, 
a stress smaller than the actual maxi- 
mum stress is derived. The error in 
calculated stress depends upon the 
radius and thickness of the cylinder 
and is plotted in Fig. 10(A) as a 
negative error against the ratio R/T. In 
the extreme case of a solid round bar 
the error in stress is 50 per cent. It 
becomes progressivcly smaller as the 






Error due fo use of mean R 1 
for maximum distance from 







Stress correction factor 


ratio becomes larger, reducing to — 
4.7 per cent at R/T = 10. 

The error in stress due to using a 
mean radius in the calculation of 
moment of inertia acts in the opposite 
sense, increasing the derived stress by 
an amount shown in Fig. 10(A) as 
a positive per cent error plotted against 
R/T. For a full circular section the 
eror would be 100 per cent. This, 
however, drops sharply giving a stress 
eror of 6.3 per cent for R/T — 4, and 
reducing to 0.1 per cent for R/T — 10. 
The solid curve in Fig. 10(A) repre- 
sents the net stress error 

In Fig. 10(B) a correction factor 
for the above is plotted against R/T. 
If greater accuracies than those quoted 
are required, the stresses Sg and Sy 
derived in the graphs are to be multi- 
plied by the factor corresponding to 
the respective R/T. This will eliminate 
errors due to the use of the mean 
radius in the equations and give ac- 
curate corrected maximum stresses for 
cylinders of any thickness. 

Both equations and graphs are 
generally applicable to hollow steel 
cylinders of any thickness and with 
general end conditions, bearing in 
mind that the accuracy of the results 
obtained is limited as described above. 

The equations and graphs for ma- 
terial failure and those for elastic 
instability due to bending can be used 
with hollow cylinders irrespective of 
the material used in their construction. 
Those for elastic instability due to tor- 
sion are only applicable to steel 
cylinders. Graphs similar to those 
given can simply be derived for any 
other material used the respective 
modulus of elasticity E and Poisson’s 
ratio in the basic equation. 
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Open-Blade Precision 


Versatile size and functional switch combina- 


1. Assembly and mounting. 
a. Machine 
multiple assemblies). a. 

b. Terminal location (Side or rear of switch). 

c. Multiple switch assembly 
(1) Stack(s) (Single or multiple). 
(2) Gang. 

(3) Combination of stacks and gang. 
. Switch sizes 


screws or eyelets 


gle, etc.). 


tions can be produced from standard rolling- 
spring snap-action switch elements (springs, con- 
tacts, insulators, stack and gang mountings, etc.). 
Variables which can be manipulated in these i 


(Single & 


combinations. 


(Miniature, intermediate, or b. 


large, depending on available physical 

space and current-carrying requirements) c. 
3. Type of actuator. 

a. Mechanical (Cam, roller, push-rod, tog- d. 


b. 





Electrical (For remote and time-delay 


applications current through heating 


resistor flexes bimetal actuating arm 
built into switch). 
Thermal (Ambient temperature operates 


bimetal actuator). 


4. Switch functions (SPST or SPDT in single 
basic switch unit). 


Return- or set-type operation in single 

switch. For SPST switch circuit can be 

(1) Closed in non-operated and open in 
operated position. 

(2) Open in non-operated and closed in 
operated position. 

Multiple return-type switches (Stacked, 

ganged, or combination of two). 

Multiple  set-type 

ganged, or combination). 

Multiple combinations of set- and re- 


switches (Stacked, 


turn-type switches (Stacked and ganged). 


Snap-Action Switches 


Functional combinations that can be obtained with standard open-blade snap-ac- 


tion switches and switch elements assembled to give single- or multiple-circuit 


control, spring return or positive actuation, simultaneous or sequential operation. 


T. Y. KORSGREN 
Chief Engineer 
Acro-Mu Switch Div., Aczo Mfg. Co 


OPEN-BLADI precision — snap-action 


switches are similar to the enclosed 
types in movement differential, pre- 
travel, overtravel, operating force, re- 
lease force and other operating char- 
acteristics. The same precise manufac- 
turing methods and premium materials, 
such as beryllium-copper spring mem- 
bers and silver contacts are used in 
the production of both types. The im- 
portant difference between the two 
types is the skeleton aspect of the open. 
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This open-blade construction pro 
vides the designer with versatile switch 
building-blocks of varied application 
possibilities. A number of advantages 
of the open blade are: (1) Economy 
of design is possible because a rela 
tively few number of stock detail parts 
can be assembled into a variety of 
switch types. (2) Actuation can be per- 
formed by thermal or electrical means 


as an integral part of the assembly. (3) 


More current can be handled than in 
comparable enclosed types since radia 
(4) For multiple cir 
cuit control from a single actuator, 
functional switch units may be stacked 


tion is better. 


ganged horizontally, or 


vertically, 
stacked and ganged in the same as 
sembly. (5) Sequential operation of 
multiple circuits may be obtained fron 
a single actuator in single or multiple 
stacks. (6) Combinations of two or 
three types of switch functions can | 
assembled in one unit—for exampl 
return, set, and sequentially-operated 
types may be combined with fail-saf 
arrangements for operation by a sing] 
actuator. (7) Economy and space sav 


by d sign of a com 


ing are possible 
bined housing for both switch and 
operating 


bladi 


components (8) ¢ pen 


switch assemblies offer several 
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p Operating force in this direction snaps i x 
| switch center contoct trom lower contact . Main blade stop 4 
) | 'o upper contact; Upper contact ji 
| Moin blade Upper contact orm termina! A 
Bo us 7- Screws Point X , D: 
(or eyelets) Center B 
contoct-arm J 
termina! (| 
"€ 
Rolling f 
EA L ntact j 
ower contoct- p 
&. /nsulator Point Y Center P 
tubes contact arm termina d 
Center blade , 
Lower contact (A) * 


& /nsulator 


3. Upper 
contact arm 
— Main blode depressed 


[ 
| aimos! to snap-over 





Upper 
conftac! 


4. Main -blade 


stop 





6. /nsulator 


I. Main blade 


2. Center 
contact orm 


__. __ & /nsu/ator 
‘ Pressure required to hold 


E Palin . main blade in this position 
spring 3 Lower | Upon release of pressure main 
contoct arm blade snaps center contact back 


Center contoct 6. /nsulator 


Lower contoct S iii 7 Nuts T 


Fig. 1—Single-pole, double-throw, open-blade, 
snap-action switch, showing assembly details. 
Varied switch sizes and functions are obtained 
by proper choice of switch elements. Machine 
screws and nuts (7.) which are used to fasten 
the assembly together are also used for mount- 


Fig. 2—Open-blade snap-action switch with return-type operation. 


(A) Switch in non-operated position. (B) Switch main blade de- 
pressed close to snap-over point. (C) Switch main blade depressed 


ing. to operated position. 
good functional mounting possibilities ^ x vT , 
"The prime limitation of the pue FUNCTIONAL CONSTRUCT ION 


; * 
blade switch is its lack of enclosure 


It must be integrated into the design of Fig. 1 is an exploded view of a roll- bers; and 7 machine screws and nuts 


some other component or product. 





Devices into which th open-blade 
switches are built include: thermostats : 
motion-limit controls; fan controls: 
domestic-heating controls; pneumatic 
or liquid pressure controls; thermal, 
electrical and mechanical relays; start- 
winding switches in split-phase mo 
tors; electric fuel pumps; watt hour 
meters; and in timing and sequential 
functioring operating devi 


] di) 


ing spring single-pole double-throw 
(SPDT) snap-action switch showing 
assembly details. The switch consists 
of: 1 a main blade or actuating leaf; 
2 a flexible center contact arm; 3 upper 
and lower stationary contact arms; 4 a 
main-blade stop against which the 
blade rests in the non-operated posi- 
tion; 5 a highly-stressed member called 
the rolling spring; 6 the necessary 
number and types of insulation mem- 


which fasten the assembly together and 
which are also used for mounting. Eye- 
lets, instead of screws, may be used 
for assembly fastening purposes 

The same switch is shown assembled 
in Fig. 2(A) in the non-operated po- 
sition. The rolling spring and main 
blade are the principal members in 
which energy is stored. The main blade 
acts as a supporting and reaction mem- 
ber for the rolling spring, and since 
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Table I—Data on Standard Types of Open-Blade Snap-Action Switches 


il Current Opera- | Move 
Fig 3 | Rating Contact ting Release | Over- | ment 
Ref | (amps) | Switch Type* Gap Force Force | travel | Differ- 

at —— ——| (1n.) | (oz (oz | (in. ential 
125 vac | SPST SPDT max) min) min) (in.max) 

(A) 12 R 0.010-0.015 2-5 1.5 0.020 

(B) 3 R R 0.010 3-6 | 2 0.062 
R R 0.020 6-10 2 0.062 
S S 0.020 | 3-5 2 
(C) 15 T R 0.020-0.030 | 3-6 1.5 0.063 | 0.063 
(D) 15 R R 0.020 3-6 23 0.063 | 0.063 
R R 2 0.5 0.063 | 0.063 
S S 1-2 1-2 0.063 | 0.063 
(E) 15 R R 0.040-0.060 4-6 2 0.063 
S S 2-4 2-4 0.063 
25 R R 4-6 2 0.063 
S S 2-4 2-4 0.063 


* R indicates return-type action 


S indicates set-type action 


** Does not include length of phenolic insulator. 


Fig. —Open-blade precision snap-action switches. 
in Table I. Figs. 1(E) and (D) show actuating blade with phenolic 


this blade has a spring "bias" the 
switch is a return type. Actuating force 
in the downward direction, as shown 
in (A) and (B), flexes the main blade 
and rolling spring. As the main blade 
is depressed, point X approaches the 
same plane in which point Y lies. In 
(B) the main blade is depressed to 
the point just before snap-over action 
takes place. When point X passes Y, 
toggle action occurs as shown in (C). 
This action is a true rolling motion 
which results in smooth, rapid actua- 
tion 

In the type of snap-action switch 
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which uses a single prestressed blade, 
i spring force tends to keep the con- 
tacts closed and an actuating force op 
poses the spring force. As the actu- 
ating force overcomes the spring force, 
contact pressures decrease. If contact 
pressures are allowed to remain at re 
duced values for any length of time, 
such as during very slow 
movements, the current-carrying ca 
pacity of the switch decreases as con 


tact pressure approaches zero. In the 


actuatıng 


rolling-spring snap-action switch con- 
tact pressure increases during actuation 
up to the point of snap over. The 


| 


Dimensions and other data appear 


insulator attached. 


flexible cent 
away with rapid 
the contacts 


a minimum ot 


In the prestress 


spring member 


I 
trical load 


of switch thc rolling spring 


blade are indeper 
ing duties and 


I uenced by the 


Fig. 3 shows several sizes and sl 


of standard sin 
switches. Th 
(D), and (E) 


In th 


Overall 
| Dimensions (in. 

L W 

7,8 1,4 
1-13/32 5/16 
2-1/32 3/8 
2-1/32**| 3/8 
2-15/16**| 11/16 
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Table II—Maximum Current Loads for Intermediate Size Fig. 4—Stacked open-blade snap-ac- 
Open-Blade Switch tion switches. Simultaneous, sequen- 

tial, or combined simultaneous-sequen- 

Non-Inductive Load Inductive Load tial control of multiple switches are 

Heater Lamp Room Pressure obtained in various stacking arrange- 

Contact Nominal |—— ments. (A) Three-stack DPDT assem- 
Ga Volts *Non- * *Non- | « *Non- $ bly, return-type action; nylon actuators 
g -p Op "» Op aoa are used between main blades. (B) 
Amps Amps Two-stack DPDT with heavy-duty 
blades and contacts; return-type action 
with nylon roller and phenolic actuator 
6 20 20 10 20 20 20 added. (C) Six-stack DPDT assembly 

0.010 12 20 20 10 20 20 with return-type action. (D) Minia- 
thru 24 15 18 6 15 20 ture fabricated two-stack DPDT as- 


0.070 125 15 15 3 15 15 sembly with nylon actuator—a 3 amp 
250 15 15 5 2.9 15 15 


Amps Amps 


Amps 


60 Cycle Alternating Current, 50 Actuations Per Minute 


Direct Current, 25 Actuations Per Minute 


6 

12 

0.010 24 
110 

220 

6 

12 

24 


20 * 3 

20 1.3 3 
2 1l, 2 
0 0 
0: 

20 

20 


A nh 

Qe OO u tuo Oo tou tu 
A^ 

O © m u o 


cS 


viously shown in Fig. 1. The midget 


= bh 


oouwceo 


open-blade switch elements in Fig 
3(A) are captured by molded nylon 
pieces fastened together with eyelets; 
(B) shows use of molded bakelite for 
the same purpose. Table I lists perti- 
nent data for the switches shown in 
Fig. 3(A), (B), (C), (D), and (E). 
These and other standard single-pole 
switches are the basic building-blocks 
from which the multi-pole and multi- 
function switches shown in Figs. 4, 5, 
T and 6 are constructed. 
* "Non Op" indicates switch is in non-operated position : 
* "Op" indicates switch is in operated position Approximate maximum load cur- 
rents for the intermediate-size open- 
blades shown in Fig. 3(C) and (D) 
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switch which has six No. 18 leads 
soldered to the terminals, permitting 
ready installation, removal, or replace- 
ment. (E) Basic variation in this 
stacked switch is the arrangement 
using a single rolling spring to move 
switch center arms rather than two in- 
dividual rolling springs. Number of 
elements which can be controlled in 
this fashion is limited. (F) Three. 
stacked DPDT assembly, return action 
similar to (A) but of heavy-duty con- 
struction, with a flat phenolic insula- 
tor riveted to the top main blade for 
actuation purposes. (G) Electrical 


are listed in Table II. The maximum 
allowable current for a given a-c volt- 
age depends upon the size gap, type 
of load such as inductive, heater, or 
lamp load, and number of actuations 
per minute. Direct current may be used 
with these switches, but this imposes 
current limitations listed. The tabula- 
tion is only a general guide, and is 
not all-inclusive. It is based on tests 
and values used by Underwriter's Lab- 
oratories to establish listings and U/L 
ratings for small snap-action and spe- 
cial-use switches. 

A minimum of 500,000 operations 
can be expected of standard open-blade 
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actuation of two-stack DPDT is pro- 
duced by current flow through heater- 
resistor located under bimetal actuat- 
ing member. Five to 25 watts are re- 
quired for this type actuation, with 
time delay from a minimum of 15 sec. 
Lower switch is snap-action while 
upper is not. (H) Two-stack DPDT 
assembly with screw terminals. (I) 
Three-stack DPDT assembly stacked 
so that the switches operate in sequence 
of 1-2-3, with special actuator included 
which permits the switch to be actuated 
1 in. off to one side. In this case a 
three-stack arrangement is required to 


provide sufficient lateral stability for 
offset actuator to work properly. (J) 
Two-stack DPDT assembly combining 
one set-type and one return-type switch. 
Three functions are: Pressing actuator 
downward snaps both center contact 
arms up against top contacts; releas- 
ing pressure on actuator causes upper 
switch center arm to snap back down, 
while lower switch center arm remains 
against upper contact; pressing actua- 
tor upwards snaps lower switch cen- 
ter arm back against lower contact. 
(K) Two-stack DPDT assembly. Ac- 
tuation up or down snaps upper first. 


switches. By limiting: (1) the num- 
ber of actuations per minute, (2) the 
pretravel, and (3) particularly the 
overtravel, switch life may be extended 
to several million operations. In spe- 
cial applications hundreds of millions 
of actuations have been obtained. 
These switches can be operated in 
ambient temperatures of from —20 to 
250 F. Operation in excessively high 
ambient temperatures or at excessive 
actuating speeds over extended periods 
of time does not allow the switch 
blades to adequately dissipate heat gen- 
erated at the Under these 
circumstances the contacts degenerate. 


contacts. 


COMBINING 
FUNCTIONS 


Stack assembly of open-blade switch 
elements produces interesting multi 


circuit combina 


multi-function 
are 


Simultaneous, sequential, or 


and 


tions, some of which shown in 
Fig. 4. 
simultaneous-and 


sequential control of multiple circuits 


a combination of 


can be effected by a single actuating 
motion of the stack elements. Return 
type, set-type, or a combination of both 
actions can be included in any one of 


the assemblies shown above in Fig. 4 
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Fig. 5—Ganged switch assemblies 
for multiple-circuit control. Simul- 
taneous or sequential operation can 
be obtained by proper design of 
actuating cam. (A) Intermediate 
open-blade switch in a two-gang 
assembly. (B), (C) and (D) Two, 
four, and five-gang assemblies of 
midget open-blade switches show- 
ing possibilities of multiple circuit 
control with minimum space re- 
quirements. These switches are 
rated at 12 amp, 125 volts ac. 


Fig. 6—Combinations of stacked and ganged open-blade 
switches, including return and set-type functions. Toggle 
actuators are shown, but switches can be readily used with 
other type actuators. 


(A) Two-gang, four-stack SPST assembly with return- 
type action. Control of eight independent circuits is pos- 
sible with this switch. Upper four switches operate as one 
group, lower four operate as second group. In center- 
neutral position of toggle one circuit in each group is 
closed, three others open. Depressing toggle operates 
upper four switches, opening closed circuit, and closing 
three open circuits. Elevating toggle operates lower group 
of four in similar manner. Upon release, toggle auto- 
matically returns to neutral. 


(B) Two-gang multiple-stacked assembly with combined 


return- and set-type actions. Larger stack is four-pole 
single-throw with return-type action. Smaller stack is 
SPDT with set-type action. This combination provides a 
“memory” to switch, since once switch has been actuated 
in a given direction, the set-type switch remains operated 
in that direction, upon release of the toggle. Further 
operation of the toggle in same direction will not operate 
set-type main blade. This feature can be used to control 
fail-safe circuits. 


(C) Three-gang, multiple-stacked assembly, similar to (B), 
but with a second return-type four-stack SPST assembly 
added, increasing flexibility of combination, Set-type 
switch is retained. 


(D) Two three-gang midget assemblies stacked two high 


giving six SPDT switches with retura-type action in pace 
11 in. high, 4 in. wide, by 1 in deep. 


Gang assembly of switch units along 
a horizontal axis offers a second basic 
Fig. 5 


shows some of the possibilities, with 


multiple-switch arrangement 


emphasis on the use of midget open- 
blade switches. Sequential operation is 


possible with ganged switches by 


proper design of an actuating cam. The 


combination of return and/or set type 
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action is dependent on the particular 


application in which it is used. 


Combinations of stacked-and-ganged 
switches (with return and set-type 
functions) are shown in Fig. 6. These 
examples show toggle actuators, how- 
ever, such combinations can readily be 
adapted to other types of mechanical 
actuation, such as cams, push-rods, etc. 


Fail-safe arrangements or a "memory" 
are incorporated in switches shown in 
Figs. 6(B) and (C) by including a 
set-type switch in the assembly. Once 
the toggle has been actuated in a given 
direction, the set-type switch remains 
in that position and may be used to: 
(1) light an indicator lamp showing 
the last direction in which switch was 
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^ Motor shaft 


Centrifugal 


Diaphrogm pressure 


Floats 


Fig. 7—Typical applications of open-blade switches. (A) Motor starting switch, operated by centrifugal force, 
is used to cut out starting winding on split-phase motor. (B) Foot switch for business machines. (C) Float-operated 
sump-pump switch which starts pump motor when liquid level reaches high point and cuts off motor when 
pump has reduced level. (D) Switch operated by pressure on diaphragm. This may be used for liquid or gas 
control. (E) Sequence timer switches. They can be multiple types, operating several circuits simultaneously. 


operated, or (2) to control fail-safe 
circuits. Six single-pole double-throw 
switches shown in Fig. 6(D) occupy 
a space 1.25 in. high, 0.75 in. wide, 
by 1 in. deep. 

Typical applications of 
open-blade switches 


Fig. 


standard 
shown in 
These applications include: 
(A) Split-phase induction motor start- 


are 
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ing switch. When motor is still, spring 
holds actuator against main blade in 
operated cutting starting 
winding into power circuit. When mo- 
tor reaches a predetermined speed, 
centrifugal force pushes actuator at 
right angles to shaft, removing pres- 
sure from main blade; main blade 
snaps up, removing starting winding 


posit ion, 


from (B) 


machines 


Foot 
(C) 


switch 


circuit switch fot 
business 


Float-oper 
atc d 


(D) Dia 
phragm-pressure operated switch. (E) 
Multiple cam-operated sequence timer 
Switches stacked, operating 


many Circuits simultaneously Irom on 


sump pump 


can be 


cam. Cams are insulated and sequen 
is determined by relativ 


im positior 


[ 
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Fabricating 


Characteristics o 


Stainless 
Steels 


In addition to corrosion resistance, cost and 
availability, there are vital selection factors 
that distinguish stainless steels according to 
their adaptability to the many fabricating 
processes—cutting, working, joining, or fin- 
ishing. Article relates the many different proc- 
esses to the three basic types of stainless 


steels—martensitic, ferritic and austenitic. 


RICHARD E. PARET 


Fig. 1—Grinding of circular weld on end of large tank typifies the 
many methods of fabricating stainless steel. 


Principal Characteristics of 
Three Basic Types of Stainless Steels* 


CHROMIUM—TYPE I 


Magnetic; hardenable by heat treatment to martensi- 
tic structure; high degree of toughness; readily hot or 
cold worked; machines satisfactorily (free machining 
grades available); can be cold riveted, but not gener- 
ally hot riveted; can be welded (control of air harden- 
ing necessary); corrosion resistance satisfactory for 
most uses; scale resistant to 1,200 F. 


CHROMIUM—TYPE II 


Magnetic; ferritic; slightly hardenable; may be notch 
sensitive; readily hot or cold worked; machines satis- 
factorily (free machining grade available); can be cold 
riveted and welded; corrosion resistance increases 
with chromium content; scale resistant to 2,000 F. 


CHROMIUM—NICKEL 


Non-magnetic as annealed; slightly magnetic as cold- 
worked; austenitic; hardenable by cold working, not 
by H. T.; very high toughness, even at low tempera- 
tures; readily hot worked; most readily cold worked; 
poor for complex machining (free machining grade 
available) ; can be cold or hot riveted; best for welding 
by all methods; best corrosion resistance for equal Cr 
content; scale resistant to 2,100 F. 


Stainless Steel Specialist 
American Iron and Steel Institute 


ANY METAL has special rules for fab- 
rication, and stainless steels are no 
exception. Their fabrication is differ 
ent, but not difficult. By reason of 
their high strengths, stainless steels 
require greater power in working oper 
ations than do most ferrous materials 
Modifications, therefore, become neces- 
sary to handle springback and avoid 


ironing. Yet, in many cases, because 
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This compilation must, of necessity, be general because 


ft 


of the greater strength of stainless, 
thinner stock can be used 

In machining operations, the tough- 
ness and strength of stainless causes 
a certain amount of "gumminess." 
Free-machining grades have been de 
veloped with machinability from 85 
to 90 per cent of Bessemer screw 
stock. And, for  weldability, the 


austenitic (chromium-nickel) types are 


e wide range of properties available in the thirty-odd 
tandard stainless steels 


unexcelled. Welded joints are strong, 
tough, and ductile. 

Each of the 31 types of stainless to 
be described has advantages and limi- 
tations for given fabrication processes. 
The superiority of one type for a 
particular operation is a matter of de- 
gree. Table I classifies individual 
grades by degree of suitability for par- 
ticular methods of fabricating. 
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P 


S — mx 


Fig. 2—Fabrication of stainless steel refrigerator evaporator shell requires several different metal working operations 
. . . (1) drawing to form corrugations; piercing and trimming in a large press . . . (2) intermittent seam welding of 
two drawn sheets to form gas-tight channels . . . (3) forming of double-walled assembly on tangent bender . . . and (4) 
silver soldering of copper tubes into swaged holes. 


TYPES OF AISI STAINLESS STEELS 
slowly cool 


Martensitic Dl (403. 410, 414 found in the hardened condition. Ten forging 


116, 420, 431, 440A, 440B, 440C) sile strengths range from 70,000 to old-forming 
b À g 


The steels in this group are harden 105,000 psi when anncaled; 125,000 
able, since they have a high enough to 200,000 psi when hardened 


carbon-to-chromium ratio so that they Thermal conductivity of the marten 


will undergo the necessary transforma sitic group is low, but still the best 


tions. Their best mechanical as well of the stainless family They 


as corrosion-resisting properties ar specially suitabl 


1 i 
or hot working 
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Table I—Workability of Annealed Martensitic, Ferritic and Austenitic Stainless 


The following charts present relative workability ratings for the different types of stainless steels in the austenitic, 
martensitic and ferritic groups. No attempt has been made to correlate among groups. In the case of the martensitic 


Code: 1. Exceptionally good; 2. Well suited (norm); 3. Precautions necessary 


301 


1. Cutting 
A. Shearing (Blanking, perforating, 
notching, slitting, expanding, 
punching). . 


B. Machining‘ 
Turning & milling 
Drilling, tapping & reaming. 
Boring. 
Planing... 
Broaching . 

2. Working 
Forging.. 
Bending & roll forming. 
Drawing.... 
Stamping & Hydroforming 
Spinning 


3. Joining 

Fusion welding 

Resistance welding. 

Brazing & high-temp soldering. 
Soldering 
Riveting... . 


4. Finishing 
Polishing & plating 


302 302B 303 304 304L 305 


AUSTENITIC TYPES 
Work Hardenable 


Higher Cr-Ni 


18-8 
Stabilized 


18-8 with 
Molybdenum 


309, 309S 


308 310,310S 314 


321 





Slightly greater care required because of high 


chromium content. 


Because of the “ gumminess” of these austenitic 
steels, slower speeds and low feeds are necessary. 
Reference figures for comparative machinability 


(based on cold-finished stock): 


Bessemer Screw Stock. 
416 j MR 
430F.. 

303 


6). Thes 


in they 


alloys are not hardenable, 


have a low carbon-to 


chromium ratio which reduces th« 
the transformation responsi- 
ning. But while they can 

e hardened by heat treating, hard 

an be increased slightly by cold 
working 


In practice, however, thes 


steels are rarely used in the cold 
worked condition 

The ferritics have a lower coefficient 
of expansion than the austenitic types 
of stainless—about the same or slightly 
less than that of They 


good resistance to corrosion 


carbon steel 
exhibit 


While their ductility is less than that 


198 


hot shortness. 


. Free-machining steels are somewhat susceptible to 


Temperatures must be controlled 


within close limits. 


Because of elevated temperature strength, these 


100 


WO siderations. 
...90 


steels require higher pressures and special die con- 


More power and smaller cuts are necessary because 


75 ; of greater hardness of annealed steel. 


of the chromium-nickel types, they 
can be fabricated without difficulty by 
such methods as forming, bending, 


And 


be buffed to a high finish. 


spinning, and shallow drawing 


they can 
Welding 
tleness can usually be overcome with 
proper heat 


is possible. Occasional brit 
treatment. Type 430T, 
containing titanium, has excellent 
welding characteristics 

The ferritic grades have higher re- 
sistance to corrosion and oxidation 
than the martensitic types. Like the 
martensitic types, they are 

Aust Types (301, 
304, 304L, 305, 


magnetic. 
302B, 
410, 


eniti 502. 


505, 308, 309, 


310S, 314, 321, 347, 316, 316L, 317) 
Steels in this group possess the highest 
the 
steels. The austenitics are inherently 
tough and well-adapted for fabrication 


corrosion resistance of stainless 


by deep drawing and other similar 
processes. They are readily weldable 
and can be soldered by proper tech 
nique. Type 303, contains additives 
which improve machinability. 

The austenitic are 
not hardenable by heat treatment and 
are non-magnetic; their ductility is 
unusually high. Tensile strength in the 
annealed 
above that of mild steel 


stainless steels 


condition is considerably 


about 90,000 
1954 
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Steels Relative to Various Methods of Fabrication 


steels. Type 410 is considered the norm and variations are indicated as deviating from it. Similarly, in the ferritic steels, 


Type 430 is the norm, and in the austenitic types, 302 is the norm. 





4. Inadvisable, try another material 




































FERRITIC TYPES 


Non-Hardenable 











ARTENSITIC TYPES 


Hardenable By 
Heat Treating 


440A 


" 410 440B 
414 416 420 440C 
1. Cutting 
A. Shearing (Blanking)................. 2 2 2 2 
Perforating, notching, slitting, expand- 
En DEN i.cvccerqurenso a2 AD 2 2 2 2 
B. Machining* 
Turning, milling, boring, reaming, 
plening, broaching................. 2 1 3 3/ 
Drilling and tapping............... 2 1 2 3/ 
2. Working 
Forging... . . . «videa daloitam d DER 2 - 2 2 
Bending, roll forming, drawing, stamp- 
ing & Hydroforming............... 2 3? 2 2 
NEN. FLcecoosvenaasvbpa uua bs vivis 2 39 2 
3. Joining 
rs 0% picts ices akan eden 3 4 3 3 
Resistance welding, brazing, high-temp 
Od c.n.s' eee cain > a bea eee aE 2 4 2 2 
Sad te Se 2 oe) ee 2 2 2 
NEM TS hot sano oe ela du LS 1 4 
4. Finishing 


Polishing & plating 





g. Additions to improve machining characteristics 
lessen formability. 

h. Higher work hardening characteristics of this grade 
make it less suitable for any but the more shallow 
draws. 

i. Somewhat more difficult to draw than the basic type; 
generally drawn only when ultimate use necessitates 


k. These steels show freedom from harmful carbide 
precipitation caused by welding heat. They are not 
necessarily <asier to weld so far as the mechanical 
operations of welding are concerned. 

Ll Can be welded, but pre-heating, post-heating, or 
both, are usually required to prevent cracking. 


these alloys. 


j. Higher silicon content may necessitate special care 


to avoid cracking. 


psi as compared with 50,000 psi. Aus- 
tenitic stainless has a yield point of 
approximately 35,000 psi which is 
‘ ‘ comparable with that of mild steel. 
These steels can be work hardened 
to extremely high tensile and yield 
strengths and still maintain good 
' ductility. Tensile strengths up to about 
200,000 psi can be developed in flat 
rolled products, and in excess of 
300,000 psi in fine drawn wire. Be- 
cause of this work-hardening charac- 
teristic, it is sometimes necessary to 
re-anneal the material between opera 
tions in fabricating processes such as 
drawing or spinning. 
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m. Discontinuities in high polishes and finishes. 
n. Formability restricted because of greater hardness 
of annealed steel. 


FABRICATING THE STAINLESS STEELS 

Cutting. Since stainless is stronger 
and tougher than ordinary carbon 
steels, heavier tools and more rigid 
equipment are desirable for any cut- 
ting operation. From 30 to 50 per cent 
greater shear capacity is usually re- 
quired. The martensitic and ferritic 


through as soon as will other metals 


For blanking and pun the 


higher toughness and strength of stain 
less requires mort power and slow 
are somewhat 


more difficult to 


speeds. The austenitic stainless steels 
blank 


and punch than the other grades. Smal! 


) 


stainless steels present no special prob- clearances should be maintained t 
lems; however, the austenitic types keep the metal from being drawn int 
require especially close adjustment of the die. A general rule is to work 
shear blades. With the latter materials, to a clearance of 1/10 the thickness 
it is necessary to cut further through of the metal being blanked or pun hed 
the thickness of metal, since pieces In perforating, from 75 to 100 per 
will not snap off when partially cut cent more force will be required tha: 


7 


for mild steel. Again, care should be 
taken in setting clearances for all three 
types of stainless, the austenitic types 
requiring especially close clearances. 
Holes should not be smaller in di- 
ameter than the thickness of the 
material. Recommended minimum 
diameter is 14 to 2 times the thickness 
of the material 
Machining. Ferritic stainless steels 
the annealed 
martensitic types are somewhat more 


are easiest to machine; 


difficult; and the austenitic types, be- 
cause of their work hardening proper- 
ties, are the most difficult. Special care 
should be taken with the austenitics 
to avoid work hardening the surface. 
Stainless Types 430F and 416 have 
been developed especially for machin- 
ing purposes. Type 430F can be 
machined at rates approximately 80 to 
90 per cent of Bessemer screw stock; 
Type 416, approximately 75 to 80 per 
cent of the Bessemer standard. If a 
non-machining selected 
for higher mechanical or corrosion- 
resistant properties the 
finished product, some sacrifice in ma- 
chining properties will result. 
Forging 


grade IS 


needed in 


Stainless steels can be 
forged without difficulty when proper 
precautions are observed. With th 
materials’ low heat conductivity and 
high strength at elevated temperatures, 
heating should be slowly. An average 
of 25 per cent more blows under the 
hammer are required than for plain 
carbon steels. Forging die life in stain- 
less steel operations is about 25 per 
cent less than for mild steels. 
Forging temperatures vary for the 
different Data avail- 
able from the individual stainless steel 
producers and distributors should be 


consulted for specific types 


stainless steels 


Bending and Roll Forming. Stain- 
formed in 


Where 


continuous 


less is often bent or 
conventional bending brakes. 
production warrants, 


lengths can be elaborate 


cross sections using a progressive series 
of shaped forming 


formed in 


rollers 

Bending and roll forming operations 
are most commonly done with the 
austenitic and ferritic 
because they are ideally suited for thes 
methods of 


stainless steels, 


Thes 
grades require approximately twice the 
tool capacity needed for mild steel in 
these operations. The martensitics arc 
not usually formed with these tech 
niques 


cold working 


By proper 


proj design of the 


forming 
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rolls, extremely sharp corners with 
small radii are possible. Steady, con- 
tinuous forming, as in roll forming, is 
preferable to abrupt, step-by-step 
forming, as on brakes, if complex 
contours are being developed. This is 
particularly applicable to the austeni- 
tic grades. 

Deep Drawing. All stainless steels 
require considerably more power and 
heavier equipment for deep drawing 
than do plain carbon steels of the same 
thickness. The austenitic stainless 
steels are well suited for drawing oper- 
ations. They have a ductility even 
greater than that of deep drawing 
carbon steel. It should be noted, how- 
ever, that these chromium-nickel types 
work harden rapidly. Slower press 
needs are necessary for maximum depth 
draws, and to achieve uniform work 
hardening and elongation. 

The ferritic and martensitic stainless 
steels are less ductile than the austeni- 


tics. The ferritics can be satisfactorily 
deep drawn although less severe re- 
ductions per step are possible. The 
martensitics, except Type 410, are 
drawn infrequently, and with less 
severe draws. 

Spinning. By its very nature, spin- 
ning is a severe cold working opera- 
tion. With lower work hardening 
characteristics, the ferritic grades are 
well suited for these operations. Spin- 
ning will work harden the austenitic 
stainless steels faster than other form- 
ing operations, frequently requiring 
that the work be re-annealed more 
often than if the object were formed 
by drawing. Type 305 is a special 
spinning grade which work hardens 
much more slowly than Types 302 or 
304. More frequent process annealing 
is required with the other 300 series 
stainless steels and with the 400 series 
martensitic grades. The 
grades are rarely spun. 


martensitic 


JOINING STAINLESS STEELS 


The 


can be 


Riveting. chromium-nickel 


riveted cold 

rivet diameter is less than 
To reduce the effect of hard- 
ening under cold work, it is desirable 
to set rivets in one blow rather than 
But- 


stainless steels 
when the 


is Inc h 


in a rapid succession of blows. 
ton heads are for cold work. 

On larger sizes, the operation is 
best performed hot. Riveting should 
be finished above 1,600 F to avoid 
driving within the range of lower duc- 
tility. To insure this, driving should 
take'place when the temperature is 
between 1,900 and 2,050 F. 

The straight chromium stainless 
steels, except Types 420, 440, 442 and 
446, can be driven cold in smaller di- 
ameters. Larger diameters should be 
hot riveted. With martensitic types, 
heating should not exceed 1,450 F, 
otherwise air hardening may cause the 
heads to snap off during cooling. 

Maximum temperature used in hot 
riveting the ferritic types must be care- 
fully controlled to avoid increasing 
grain size and consequent loss of duc- 
tility. Type 430 should not be heated 
1,500 F; Types 442 and 446 
not in excess of 1,600-1,700 F. 

Rivet can be drilled or 
punched, with drilling recommended 
to prevent excessive stress. Punching 


above 


holes 


should be followed by reaming. 


Soldering. All types of stainless are 
solderable, either with the soft lead- 
tin or the hard silver solders. This 
joining method is recommended only 
as a means of filling or sealing joints, 
and should not be depended upon for 
mechanica! strength. Joints to be 
sealed by solder should always be spot 
welded, riveted, or joined by other 
mechanical means if strength is re- 
quired. Welding is preferable. 

Brazing. Since stainless steels can 
readily be welded by any of a number 
of processes, brazing is not recom- 
mended as a joining technique. While 
it is possible to produce mechanically 
tight joints, the brazing alloy may 
penetrate the crystalline structure of 
the steel, causing brittleness and re- 
duced ductility. Silver soldering is 
preferable to brazing if the work can- 
not be welded. 

Welding. The stainless steels can 
be welded by all methods applicable 
to carbon except hammer or 
forge welding. Carbon arc welding is 
not recommended. As is the case with 
all materials, the heat generated during 
welding can affect physical or corro 
sion-resistant properties. Techniques 
that minimize heating of large areas 
of the work should therefore be used. 

The austenitic grades are recom- 
mended for welding; welds are tough 


steel 
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and ductile. They have the same cor- 
rosion resistance as the base metal if 
the part is annealed after welding. In 
the absence of such post-weld anneal- 
ing, a low carbon modification such 
as 304L or 316L, or a stabilized type 
such as 321 or 347 is used. 

The ferritic stainless steels are not 
as weldable as the austenitics. But they 
can be welded by any commercial 
method except hammer or forge weld- 
ing. If properly annealed they are 
tough, ductile and have good mechan- 
ical qualities, although not equal to 


















HEAT TREATING AND ANNEALING 


None of the austenitic stainless 
steels is normally hardenable by heat 
treatment. High strength is obtained 
by cold working this group. Type 301 
with its lower nickel-chromium ratio 
is particularly suited to work harden- 
ing in order to obtain high mechanical 
properties. 

Normally, however, the austenitic 
stainless steels are used in the an- 
nealed condition. The metal then has 
the greatest resistance to corrosion, and 





those of the austenitics. is also very ductile and hence best 

The hardenable martensitics can be suited for bending, forming and deep 
welded by the special techniques used drawing. Most austenitic stainless is 
to weld tool steels and other high- supplied already annealed. If in fabri- 
alloy steels. They require pre-heating, cation the material is cold worked to 
post-heating or both, and a full anneal. an undesirable extent, the piece can be 


Table II—Heat Treating and Annealing of Stainless Steels 





Annealing Temperature, F 








Form Hardenability 








































Austenitic, Hardenable only through | 1,850-2,100 | 1,800-2,050 
Unstabilized cold working quick cool quick cool 
Stabilized Hardenable only through | 1,850-2,050 | 1,550-1,650 

cold working air cool air cool 

Ferritic Non-hardenable 1,450-1,550 | 1,200-1,525 


air cool 


1,300-1,400 
slow cool 


air cool 
1,500-1,650 
slow cool 






Martensitic 1,750-1,950 F 


oil or air quench 









Table III—Commercially Available Finishes 


1 for Stainless Steel Sheets 
r 
f1 Finish—Hot Rolled, Annealed and Pickled- This is rarely used as a 
basic raw material for subsequent polishing or buffing, except in cases where 
C forming and annealing would destroy higher mill finishe.. It is used chiefly 
y in heavier gages for industrial applications. 
y 72D Finish—Dull Cold Rolled. Sheets are cold rolled after final anneal- 
f ing and pickling, and therefore have a much better finish than #7. Sheets with 
this finish have a compact, dense surface, as well as maximum ductility and 
drawing quality. This finish is considered by many to be most suitable for 
S severe drawing operations. It is specified for most products that are to be 
i buffed or polished after severe forming where no annealing will be involved. 
#2B Finish—Bright Cold Rolled: This finish is produced by a final light 
cold rolling between highly finished rolls. It has a dense surface that is 
n brighter than #2D; is considered by some to be less suitable for extremely 
le deep draws than a #2D finish. However, for less severe forming operations 
g such as shallow draws, it offers a better surface on which to begin polishing 
s operations. 
E #4 Finish—Standard Polish on One or Both Sides. Sheet surface is 
h with successively finer abrasives, producing a uniform bright finish 
g with good luster. It is suitable for shallow draws or ante oM" 
i tions where original finish will not be destroyed or otherwise require 
PS $6 Finish—Tampico-Brushed Finish: This is a dull matte finish with a 
uniform, MÀ velvety texture. The satin finish is the result of both 
aS polishing and subsequent brushing. 
d. $7 Finish—High Luster Polish: This is a highly polished semi-mirror 
n- finish, more brilliant than f4. 
rh 
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annealed by heating to 1,950-2,050 F, 
followed by rapid cooling. 

Ferritic stainless steels require mod- 
erate temperatures only for process an- 
nealing and stress relieving. Treatment 
of the medium chromium ferritic stain- 
less steels differs somewhat from that 
of the higher chromium steels. For 
Type 430, with 14 to 18 per cent 
chromium, and for other ferritic stain- 
less steels of the medium-chromium 
type, maximum ductility is obtained by 
holding at 1,400 to 1,500 F until the 
metal is heated through, followed by 
rapid cooling. This, of course, re- 
quires that the whole piece be an- 
nealed. When this is not possible or 
practical, heating the work to a dull 
cherry red using a blowtorch, followed 
by rapid cooling in air, will usually be 
satisfactory. For Type 446, with 23 
to 27 per cent chromium, the piece 
should be heated through at 1,450 to 
1,600 F, then cooled rapidly. 

The martensitic stainless steels can 
be heat-treated to high strength and 
toughness. For the highest mechanical 
properties, the piece should be heated 
to 1,800 to 1,850 F and quenched in 
oil. Because of the low thermal con- 
ductivity, it should be heated slowly. 


TYPES OF FINISH 


Requirements for finish on the stain 
less steels vary widely. Table II lists 
the surface finishes supplied by the 
primary sheet producer. It should be 
noted, however, that the appearance 
of a particular finish may vary some- 
what with the different types of stain 
less steels. 

All stainless steels have relatively 
smooth, dense surfaces, making finish- 
ing operations easy and economical 
Type 430, for example, which cur- 
rently is being used widely for auto- 
motive trim applications, usually re- 
quires only a small amount of buffing 

Grinding, polishing and buffing 
stainless steel present problems differ- 
ent from those encountered in han- 
dling other steels and non-ferrous 
metals. Since they conduct heat away 
more slowly than other steels, over- 
heating should be avoided. 

Stainless is also finished in many 
other ways, including darkened oxide 
finishes, electroplating, electrolytic pol- 
ishing and painting. 
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TECHNICAL 


FIG. 1 


NEWS 


Í 


~ i 


The electronic NBS thickness gage, the Dermitron, offers a convenient means for measuring the thickness of plated coatings 


on silverware. It can be used for all types of metallic coatings, which differ from the basis metal in electrical conductivity. 


Thickness Gages for Metallic Coatings. 


Not one, but three types of instru 
thickness of 
coatings have just 
inounced by the National Bu 
Standards. While all three 
instruments thing in com 
mon, in that they depend upon the 
electrical 


plating 


ments for measuring the 
electrodeposited 
been 
reau of 
have one 
difference in conductivity 


between the and the basis 


metal, each makes use of different 
methods for sensing specimen 
ince. ‘The Dermitron, Fig. 1, and the 

Angle Thickness Gage, Fig. 2 
use an electromagnetic copuling to the 
making use of the reflected 


eddy 


resist 
D 
i h ISC 


specimen, 
field 
the specimen 

Guide Plating 


currents 
[hc 


Indicator, 


from induced in 


third, the Wave 
Fig. 3 


em 


plovs direct conductivity measurement 
with a point electrode. When appro 
priately calibrated, they can be used 
for measurement of magnetic as well 
as non-magnetic materials 

[hc makes 


skin effect, by which an eddy 


of the 
current 
a metallic surface can be 


Dermitron use 
induced in 
limited to a thin surface laver, using 
a high-frequency current as an induc 
ing agent. The depth of penetration 
of the current is inversely proportional 
to the square root of the frequency of 
the inducing current and directly pro 
portional to the the 
If the coating and the basis 
have different conductivities, 
the effective conductivity 


resistivity of 
metal 
metal 
of the com 


posite surface laver, and consequently, 
the magnitude of the induced eddy 
current will depend to a large extent 
upon the thickness of the coating. 

[he range of thickness which can be 
measured by the Dermitron depends 
upon the frequency used. High fre- 
quencies are most suitable for accurate 
measurement of thin coatings, because 
the penetration current is shallower. 
At a frequency of 2 megacycles, most 
1.5 mils in thickness 
A fre- 
quency of 100 kilocycles permits coat- 


coatings up to 


can be measured accurately 
ings up to 6 mils to be measured, but 
measurements of thin deposits are not 
as accurate at this frequency as at 


2 Mc 


In practice, calibration curves 
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FIG. 2—The feature of the Phase-Angle thickness gage is its in- 
sensitivity to variations in the probe-to-sample spacing in deter- 
mining the thickness of silver plating on a non-magnetic basis 
metal. Probe does not need to touch the sample. 


are used which are made with speci- 
mens of known thicknesses. 

l he the Phase-Angle 
[hickness Gage consists of a mutual 
inductance transducer which is held in 
proximity to the sample, but not 
necessarily touching it. A buckout 
transformer, shielded from the influ 
ence of the sample, is also located on 
the probe head. These two elements 
are electrically connected and excited 
with r-f current in opposition, produc- 
ing output voltages whose phase dif- 
ference is responsive to the conduct- 


probe of 


ance of the sample. A phase meter 
is calibrated for the desired frequency 
ranges 

NBS points out that the choice of 
operating plating 
thickness meter is strongly influenced 
by the circumstances under which it is 
to be used, since the plating and basis 
metal both contnbute to changes in 
the phase angle. For example, for a 
thin plating of low resistivity on a base 
metal of high resistivity, the problem 
is one of measuring the plating thick- 
ness alone. As the resistivities appr ach 
the same value (i.e., thinner basis and 
thicker plating), it becomes difficult to 
differentiate between the plating and 
the basis metal 


conditions for a 


However, this condi- 
tion is not reached in the application 
for which the instrument is intended, 
the resistivities of silver and 
stainless steel are greatly different. 
The Waveguide Plating Quantity 
Indicator was designed specifically for 
measuring from the outside the quan- 
tity of silver plating on the inside of 


since 
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an L-band waveguide, but is useful for 
a wide variety of plating or thickness 
measurements. Its calibration is un- 
affected by the magnetic properties of 
the material under test. 

[he instrument actually measures 
the conductance of the silver deposited 
on the steel wall. Variations in the 
density the thickness of the 
silver cause a much greater change in 
the total conductance than 
variations in the steel. 

Although the conductance measur- 
ing technique has been used before to 


and in 


similar 


FIG. 3—The Waveguide Plating Quantity Indicator measures 
from the outside the quantity of silver plating on the inside of 
an L-band waveguide. Conductance measuring techniques are 
used to determine the thickness of the internal plating. 


make thickness 
homogeneous plate, 


measurements of 
the NBS 
ment uses it to determine the 
ness of one material of high condui 
tivity plated on another material of 
low conductivity 


instru 


thick- 


Besides being used to measure the 
quantity of internal plating in a wave 
guide, the indicating instrument can 
be used to determine the thickness of 
heets, to sort 


rapidly measure th 


1 
homogeneous metal 


metals, and t 


conductivity t meta heet 


+} 


known thicknes 


Bonding Fiberglas With Metal Gives 


New Structural Material 


Instead of the conventional method of 
with and 
organic materials, a new development 
under way at the Navy’s Bureau of 
Ordnance combines metals and inor- 
ganic substances or combinations of 
both, with Fiberglas to give a rein- 
forced structural material. The mate- 
rial, which is still unnamed, is ex- 
pected to find use as tubing for the 
chemical and oil industries. Military 
applications are being studied. 
According to the Navy, the process 
is this: Fiberglas filaments are formed 
in the usual way with bushings and 
refractorv furnaces. As the filaments 
emerge from the furnace at high 
speeds, they are individually coated 
with metallic and other inorganic sub- 


bonding Fiberglas resins 


Metal coatings, such as iron, 
nickel, molybdenum, 


stances 
luminum, zini 
lead, tin and copper have been applied 
lhe coated fibers are then bonded and 
compacted to form tubular product 
and laminates, in a subsequent process, 
which involves the application of 
heat and pressure 

Some of the advantages of the new 
material suitable for 
higher Fiberglas 
materials now available; has improved 
strength-weight ratio; it is highly re- 


sistant to the usual corrosive 


ippear to be 


temperatures than 


and the raw materials necessan 
availabk 


looking for 


process are readily 
The Navy industrial 
participation in further developments 


and uses for the material 








TECHNICAL NEWS 


CRYSTAL GROWING a germanium ingot in a re- 
sistance-type furnace, the first step in the production 
of rate-grown transistors. About 2,000 transistors 
can be made from this | Ib 
are produce during the drawing process 


ingot. 


Characteristics 





THREE STEPS of transistor production. The quarter-pound ingot in the 
upper left was produced in two hours by the rate-grown method, then sliced 
into the small bars shown in the lower left. Each transistor bar measures 
0.020 in. square by 0.1 in. long. This bar, with leads, becomes the transistor 


at right. A cap will be added and the unit hermetically sealed. 


Transistors in Mass Production 


Having just announced that it is tool 
ing for mass production—in the mil 
lions—of low cost, exceptionally high 
frequency the General 
Electric Co. feels that the prices of 
these new devices should soon beconx 


transistors, 


competitive with vacuum tubes. Dr. 
W. R. G. Baker, G. E. Vice President 
and General Manager of the Elec 


tronics Division, said that: “Plans for 
production has onl 
been made possible through the de 
velopment of a ‘rate-grown’ method 
of producing the transistor elements 


Chen, transistors should be available as 


large quantity 


soon as electronic equipment manu 


facturers have had sufficient circuitry 
development time to order them on a 


large quantity basis.’ Dr. Baker 
the that, “while th 


mass production is easily possible, it 


tressed point 


depends entirely on the speed with 


which the electronics industry can de- 
sign the new circuitry and. products 
using the high frequency transistors.” 

General Electric's rate-grown process 
involves introducing special impurities, 
gallium and antimony and varving the 
heat controls during the crystal grow 


ing process 


By this method, as mam 
is 100 wafer-thin layers of specially 
treated germanium in a 6 in, ingot arc 
formed. The ingot is then diced into 
several thousandths of an 
through the 
he laver in the center 


bars each 


inch. long with a laver 


center f each 


bar does the work of a grid. 
tions of the transistor bar on either 
side of the laver take the place of the 
cathode and plate in a tube. Using 
this new several thousand 
transistors can be produced from the 
vield of each ingot. 


[he sec 


method, 


\ feature of the rate-growing process 
is that conditions of single crystal 
germanium growth can be varied so 
that transistor bar having optimum 
operating characteristics can be varied 
at will, and in quantities of thousands 
it a time. 

Electronic equipment using the 
new rate-grown transistors have been 
operated at temperatures above 190 F 
for hundreds of hours. 





Problems, And More 
Problems 





If you are looking for something to 
occupy your spare time, write to the 
U. S. Dept. of Commerce and ask for 
their bulletin, “Technical Problems 
Affecting National Defense”. The new 
list of problems confronting the armed 
services was just compiled by the De- 
partment of Commerce’s National In- 
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ventors Council with the aid of thre 
military services 

Electronic problems include: a 
long-life battery for use in wide tem- 
perature ranges; a coaxial r-f switch; 
miniature hermetically sealed transis- 
tor cartridge; and a precision method 
for growth of large single silicon crys 
tals. 

Metal problems include: a protec- 
tive coating for magnesium alloys; 


machinery for fabricating and welding 
titanium and metal-to-metal adhe- 
sives. A plastic problem is a liquid that 
will return a scratched and hazy acrylic 
plastic surface to its original clear state. 
Also: quick-cure casting resins and 
high temperature molding compounds. 

Copies may be obtained from the 
National Inventors Council, U. S. 
Dept. of Commerce, Office of Tech- 
nical Services, Washington 25, D. C. 
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Scale Removal Problems 


Solved 


With scale formation during heat 
treatment considered one of the seri- 
ous problems accompanying the use of 
titanium and some types of stainless 
steel, Boeing Airplane Co. has helped 
the cause considerably with two new 
processes for scale removal which have 
been developed in their engineering 
process unit. The two processes are 
different from each other in that one 
chemically converts the scale to a form 
which will later simplify removal, 
while the other forms a physical bar- 
rier that inhibits scale formation. 

According to Boeing, immersion of 
the scaled metal in 700-1,000 F 
molten salt baths presents a definite 
hazard. Currently, however, this is the 
most widely used method of dealing 
with the problem. 

Boeing decided that the first step 
would be to apply a substance to the 
metal to act upon it during the heat 
treatment. It was finally found that 
certain carbonates combine with some 
nitrates, in the proper proportions, to 
give an effective crystalline coating. 
The nitrates present act as oxidizers 
and tend to convert the normal scale 
oxides into oxides of higher oxvgen 
content, or different crystalline struc 
ture. TiO, in rutile form constitutes 
most of the scale in the moderate tem 
perature range where most heat treat 
ment is 





carried out. The oxidizing 
agent present in the precoating may 
change this rutile to a still higher oxide 
or perhaps a crystalline structure of 
the dioxide. 

Boeing engineers think that the car- 
bonates present in the pre-coating con- 
vert the normal scale oxides or the 
higher oxides into a titanate form 
which is not so hard to take off. The 
overall scale produced by the mixture 
may be a combination of higher oxides 
and titanates. 

The new scale, produced by the 
coating and the heat treatment, ap- 
pears to have a different coefficient of 
expansion from the metal surface; on 
cooling, part of its cracks and can be 
removed with a little rubbing. That 
scale remaining can be removed by a 
single brief pickle in a modified con 
vential nitric-hydroflouric acid pickling 
solution. 

For removing scale from stainless 
steels after heat treating, Boeing used 
a different approach. A silicon-bearing 
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substance was found which decom- 
poses in the furnace and deposits a 
coating of finely divided silica. This 
barrier of silica, which can be rinsed or 
brushed off after heat treating, greatly 
inhibits oxidation of the metal’s sur 
face. 

Boeing found that when a stainless 
steel alloy 17-7 PH is heat treated at 
1,400 F for 90 min and 1,100 F for 





an additional 90 min, it comes out 
with a thick scale. Pickling is not per- 
mitted at this time because it would 
induce intergranular corrosion. Gen- 
erally sandblasting or a molten salt 
bath is With Boeing's silica 
treatment, the heat treat scale can be 
pickled off in two to four minutes 
following the above heat treatment of 
a stainless steel part. 


used. 


New Process Increases Magnesium 


Corrosion Resistance 


Because of magnesium’s susceptibility 
to corrosion, its application, particu 
larly in the aircraft industry, has been 
restricted. Attempting to find a solu- 
tion to this problem, Nu-Line Plastic 
Impregnating Co. has developed a new 
impregnating process called Magseal, 
which they claim increases magne- 
sium's resistance to corrosion by 300 
to 400 per cent. Test samples of mag- 
nesium alloy castings and sheet impreg- 
nated with Magseal were subjected to 
a continuous salt spray for periods up 
to 125 hr with no evidence of pitting 
or failure 

Magseal is a combination 
which impregnates the metal just like 

mventional impregnation, yet which 
gives greater protection in the critical 
wher metals contact 


resin 


dissimilar 


eas 





the magnesium 

In the process, after the metal is rc 
moved from the autoclave, all parts are 
rinsed in an alkaline type cleaning so 
lution. is done in a 
pressure bake oven at 275 F, under 100 
This heat does not allow the im 
pregnant to weep, and all the resin is 
kept under the metal surface. From 
the oven, all parts are placed in an 
other alkaline type "stripper" solution 


Polvmerization 


psi. 


that completely removes any of the im 
pregnating material from all surfaces, 
This 
free of residual 
resin without discoloration to parts, or 


including tapped holes makes 


sure that all parts arc 


iffecting critical tolerances. 
lo date the process has been used 
on airborne radar 


been effective as a 


equipment, and has 


corrosion inhibitor 





PHOTO ON LEFT shows an ordinary magnesium alloy casting, untreated and exposed 
to 32 hr of salt spray. Results were: corrosion at 6 hr; pits at 18 hr; and failure at 32 
hours. Where bleaching shows in the illustration, the surface is almost gone. Photo 
of impregnated casting at right shows a comparison. At the end of 125 hr of salt spray, 
there was no pitting of the magnesium impregnated casting. 


^n7 
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SHOWN READIED FOR ITS FIRST FLIGHT is the Air Force’s YC-130 turboprop transport. Built by Lockheed Aircraft, and 
powered by Allison T-56 engines of 3,750 hp each, the transport can carry a bulldozer, a tank, a tractor trailer truck, or other items 
weighing 12 to 20 tons at speeds higher than any other transport. Unusual design of the low-slung fuselage features a floor the same 


height as the truck beds, and a high upswept tail for rear-end loading. Also, note the tandem main landing gear. 


EXCEPT FOR THE ONE MAN who stands by as a safety factor, 
this film-controlled riveter is completely automatic. Developed by 
Convair and General Riveters, Inc., the machine also drills, counter- 
sinks, selects the proper rivet, inserts the rivet and sets it all from 
one starting signal. Heart of the machine is a 5-channel film-index 
control system. Five times as many automatic operations can be 
accomplished as compared with photoelectric indexing systems. 





WHILE OUTWARDLY RESEMBLING a conventional 
microscope, this new device known as an “interference 
microscope” is being used at General Motors Research 
Lab. to measure surface peaks and valleys ranging from 
two to 100 millionths of an inch. Already the instrument 
has been used to measure plating thickness; to determine 


how plating materials smooth a surface by filling in irreg- 
ularities; and to check corrosion pits and defects on cylin- 
der bores and bearings 
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ANSWERS for the preliminary designs of large power trans 
formers that used to require 20 to 40 hr of manual calcula 
tion at General Electric Co., are now turned out in one hour 
with this card-programmed calculator. The calculator is abl 
to produce answers bearing on transtormer operations, suc! 
as variation of hotspot temperature under specified loading 
cycles and surrounding air temperature. 


A BRIGHT PATH OF FLAME shoots through the chamber 
of North American Aviation’s new sound abatement facility 
during afterburner tests of the F-100 Super Sabre’s J-57 jet 
engine. In front of the technician are two observation win- 
dows made of four panels of bullet-proof glass. A 45 ft long 
muffler, 6 ft in dia catches some of the sound and is water- 
cooled to absorb almost all of the 3,500 F heat produced. 
Three feet thick walls of corrugated steel and separated by 
sand, absorb the rest of the noise. 


SIMULATING HIGH ALTITUDE FLIGHT CONDITIONS—the sub-atmospheric pressure and ultrasonic speeds encountered by 
jet aircraft—this Allis-Chalmers 1,000,000 cfm axial compressor rotor will be installed in the Ram Jet Addition of the Arnold Engi 
neering Development Center. Each of two identical compressors, functioning as exhausters, will be driven by 24,500 hp synchronous 
motors and 6,000 hp wound rotor motors used for starting and supplementing the main drive motors. 
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TECHNICAL NEWS 


More Adequate Use of 
Scientific Manpower 
Wanted 


“Drafting graduate students who are 
fields of practical 
military value is seriously endanzering 
the defensive position of the United 
States," so said Professor Joseph O. 
Hirschfelder, of the University of Wis 
consin, in a letter to U. S. Senator 
Alexander Wiley. 

He said that the number of scientific 
graduate the nation’s 
universities has been greatly reduced, 
with 3,500 being drafted last vear. 
(See Product August 
1954, p. 198 only 10,709 
graduate students get degrees in scien 


studying scientific 


students in 


Engineering, 
Since 


tific subjects per year, it represents a 
the 
students being trained. 

“Instead of drafting these 
Prof. Hirschfelder said, “we 
should train them along military lines 
while they are going to school. We 
need now programs similar to the 
World War II programs called V-5, 
V-7 and V-12. In my opinion, a man 
with a graduate degree in science is 
far more useful than one whose train 
ing has been interrupted at a halfway 
level. I propose that regular graduate 
courses be given in various phases of 
ordnance, 
health 
would 


severe decrease in number of 
voung 


men," 


warfare, militan 

In addition, I 
requiring them to 
spend three weeks each summer on 


chemical 
programs, etc 


suggest 


a military post where they can become 
indoctrinated to military problems 
in a more concentrated fashion.” 

Professor Hirschfelder also 
shocked at the scientific military man- 
power going to waste. He said, “I 
am appalled at the fact that no effort 
is being made to maintain the interest 
of these scientists who served in vari- 
ous militarv technological capacities 
during the past war. A sharp distinc- 
tion has drawn between the 
civilian scientists and those scientists 
who where in uniform. The uniformed 
scientists have been grouped together 
in special reserve officer units, and 
meet weekly to discuss military prob 
lems. In contrast, the civilian scientists 
have been permitted to forget all that 
they learned about military applica- 
tions.” 


was 


been 


Hirschfelder also suggested setting 
up a branch of the War College for 
the training of scientists in the special 
applications to military problems. 


New Bill Gives NBS 
Fees For Outside 
Test Work 


Introduced, but not voted on during 
the last session of Congress, was a 
bill by Senator Bricker which would 
allow the National Bureau of Stand- 
ards to credit fees received for outside 
calibration and testing work to NBS 


Monitor Guards Engine Bearings 


By imbedding tiny, bead-like thermistors in the bearings of an 
engine, Minneapolis-Honeywell Regulator Co , with the coopera- 
tion of the Navy’s Bureau of Ships, has put together a new robot 
temperature monitoring system capable of steadily monitoring 


40 locations, usually in the turbine areas. 


The new transistorized 


system is a small, self-contained unit, as opposed to the conven- 
tional vacuum tube models now used which onlv scan the check 


points intermittently 


Operating 24 hr a day, the new system monitors all critical 
points and sounds an alarm and signal light when a bearing gets 
hot. By flipping a switch, an indicator gives the exact tempera- 


ture reading 


Three transistors are used in each of the 40 amplifiers, with 
each amplifier being one-third the size and one-tenth the weight 


of a comparable vacuum tube system 


The transistorized svstem 


draws less than 30 watts, in contrast to the 200 to 300 watt con 


sumption of the vacuum tube unit 


Printed circuits are used wherever possible 
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operating funds, rather than to the 
general treasury. 

The Scientific Apparatus Makers 
Association, which heartily endorses 
the bill, explained that at present, all 
costs for testing and calibration, in- 
cluding personnel, equipment and 
overhead, are amply paid for by those 
who benefit from the work. 

However, under existing Bureau 
accounting procedures, all fees for 
this type of work bypass NBS, with 
the result that the government test- 
ing and standardization laboratories 
always show a monetary loss for this 
phase of their work. 


Felts From Man-Made 
Fibers 


What is there about wool or fur 
fibers which makes them Felt? Work 
ing from this question, scientists in 
the Textile and Industrial Products 
Research Div., of E. I. du Pont de 
Nemours & Co. went through all of 
the theories advanced to date con- 
cerning the felting of wool. Their 
end plan: to make felts from man- 
made fibers, such as Dacron polvester 
and Orlon acrylic fibers, which can be 
produced in a variety of deniers and 
accurately controlled shrinkages. 
While the obvious approach would 
be to determine the fiber properties 
needed for felting and then select 
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the hpers with the properties, or try 
to build the properties into a special 
fiber, such attempts in the past have 
failed. Du Pont scientists instead 
checked the purely mechanical part 
of felting: the interlocking and en- 
tangling. 

The carpet trade for some time has 
used a device called a needle loom, 
which secures loose fibers to a woven 
base by punching with multiple 
needles. Recently, this technique has 
been used in the manufacture of high 
quality papermakers felts by punching 
nylon fibers into a woven base. Du 
Pont, then, decided that this needle 
punching process might be used as a 
means of producing interlocking and 
entanglement, but without a base 
fabric. This process would then be 
followed bv shrinkage, which can be 
induced in the fibers by the physical 
and chemical action of heat moisture 
and various chemicals. For example, 
after Dacron has once been exposed 
to the shrinking conditions and heat 
stabilized, it will undergo no further 
shrinkage when again exposed to 
shrinking conditions. 

Thus, the fiber shrinkage, the 
amount of needle-punching, and the 
weight of the carded batt determine 
the characteristics of the felt—whether 
it will turn out hard or soft, and how 
strong. Consequently, a range of fiber 
shrinkages will be available to cover 
the entire felt spectrum, and the felt 
product is reproducible to a high 
degree of accuracv. The felts from 
Dacron are stronger, tougher, more 
durable and have higher abrasion 
resistance under many conditions than 
wool felts. Additional possibilities are 
a choice of fiber diameter, and of 
fiber cross section shape. Tests have 
indicated that the heavier denier fibers 
make superior polishing felts. 


GE Forms Atomic Power 
Equipment Branch 


The General Electric Co. has an 
nounced the forming of an Atomic 
Power Equipment Component which 
will market atomic power equipment 
for commercial use. The new Com- 
ponent will engineer, manufacture and 
sell various types of low power reactor 
systems, heat transfer and cooling 
system components, safety and re- 
mote-handling devices for radioactive 
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matenats, and other related atomic 
reactor equipment. 

Low-power research reactors and 
components, intended primarily for 
use by educational, research, medical, 
and industrial organizations, can now 
be supplied, subject to the AEC laws. 
These various components can be 
integrated into a system to form a 
complete reactor installation. How- 
ever, it was pointed out that these 
new low energy reactors can neither 
be used for producing commercial 
power, nor for making plutonium. 


Flexible Ceramic Coatings 


"Solution Ceramics" are what the 
Armour Research Foundation at Illi- 
nois Institute of Technology calls its 
new, flexible ceramic coatings. Differ- 
ing from conventional coatings such as 
porcelain enamel. The new coatings 
are not brittle, and can be applied 
with a simple paint sprayer to almost 
anv clean solid surface at a few hun 
dred degrees Fahrenheit. 

Called “solution ceramics” because 
they are applied from chemical solu 
tions, the new coatings do not contain 
anv adhesive or binding agent, and can 
be easily applied in films as thick as 
0.01 in, or as thin as a few millionths 
of an inch. The temperature required 
by the coating process is far lower than 
that required for porcelain enamel. 
The coatings are highly resistant to 


heat, and the more refractory ones can 
be used to protect a metal, for in- 
stance, against molten metal or slag. 
And, the coatings are not as hard as 
the ordinary ceramic materials, per- 
mitting sheet metals to be coated and 
stamped afterwards 

There are mam 
ceramics. 


different solution 
The coatings most inten- 
studied to date are 
oxides 


sively 
metal 


refractory 
chromia, ti 
tania, magnesia and similar materials. 
However, the process is not limited to 
these of these compounds. Certain 
phosphates, 


zirconia, 


fluorosilicates, 
oxvhalides, and even metals can be de 
posited in this way. And two or more 
of the materials can be co-deposited 
or applied in separate layers to the 
base metal being coated. 


silicates, 


News Briefs —— 


A new addition to Minneapolis-Honey- 
well Regulator Company's line of 
pneumatic control svstem components 
is a pneumatic relay that can multiply 
a proportional outgomg pressure. 
Called the Tel-O-Set automatic ratio 
relay, it was developed primarily for 
applications in the chemical, petrol 
eum and metal processing industries. 

The new rela two pres 
sure signals of from 3 to 15 psi each 
and transmits an output pressure that 
is proportional to the primary input 
pressure. The proportionality factor, 
or ratio, between output and input 


receives 


is adjusted by the second input pres 
sure. The maximum range of ratios 
is 0 to 2.0, which corresponds to the 
3 to 15 psi change in ratio setting 
pressure. However, the ratio span may 
Internal adjustment screws 


permit other ratio spans. 


pressure. 


Fort Belvoir, Virginia, has been picked 
as the site for an experimental, full 
scale, but small nuclear power plant 
to be designed and built jointly by 
the Army Corps of Engineers and the 
AEC. The plant is the prototype of 
a “package” or transportable power 
reactor which is being developed for 
use at remote bases, eliminating the 
need to transport bulky conventional 
The the “pres 
surized-water” type, and the plant, 
with a capacity of about 1,700 kw, will 
be built of components transportable 
by air 


fuels. reactor, is of 
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New polar relay... 


sensitive, rugged, compact! 


Automatic Electric 
PTW Relay 


helpful technical data 


Make and Break—75%, total “make” on both contacts at 60 cycles per 
second with .006” contact gap and 23 milliamperes of sige wave ac. 
Simple, easy re-adjustment can be made in the field. 


Windings—Four windings: two line-windings, each 139 ohms resistance 
and only .5 henry inductance; other two windings, each 101 ohms and 
.125 henry. The number of coil turns to be placed in series aiding can 
vary from 1400 to 8400. 

Cover—Snap-on cover easily removed for inspection and adjustment 
of relay. 

Movnting—Jack mountings, available for flush or surface mounting. 
Size—2%," wide, 2%" deep and 2114” high (plus %” projection of 
banana plugs). 

For more detailed information, ask for Circular 1821. 


Here’s a new polar relay that will soon be setting 
records for long service life! Its sensitivity gives peak 
performance for high-speed polarized pulse repeating, 
or for applications where low current is transmitted 
over long lines. The Series PTW Relay is also recom- 
mended for line-current direction indication or as a 
differential relay in the “Wheatstone Bridge” type of 
control. Advanced features include: 


simplified design and long service life 


New design eliminates many parts and adjustments 
formerly required. Relay gives billions of operations 
without re-adjustment. 


extreme sensitivity 


Unit operates on currents as low as 2 to 12 milliam- 
peres, depending upon number and combination of 
windings used. Signals as low as 10 milliwatts through 
the two line-windings will "trigger" the relay. 


reduced bounce and wear 


A new method of armature support limits longitudinal 
movement. 'There are no bearings to wear . . . the 
usual rocking motion in contact make-and-break is 
reduced. Armature bounce is virtually eliminated; 
contacts last longer. 


improved characteristics in smaller size 

Because of increased magnetic efficiency, the coils take 
less space and need fewer turns. The lower coil imped- 
ance of this compact unit gives improved character- 
istics. 

fast response 


Travel time is as low as .9 milliseconds, depending 
upon contact gap and windings used. 


send for circular 


For a small, fast, sensitive p lar relay that out-per- 
forms and outlasts all others, specify this new Auto- 
matic Electric Series PTW Relay. For details ask for 
Circular 1821. Write: Automatic Electric Sales Corpo- 
ration, 1033 West Van Buren St., Chicago 7, Ill. In 
Canada: Automatic Electric (Canada) Ltd., Toronto. 
Offices in principal cities. 


RELAYS SWITCHES 


PRODUCTS OF THE INDUSTRIAL DEPARTMENT OF 


AUTIMATIFE A ELEZTRIT 


CHICAGO 
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PRODUCT ENGINEERING - REFERENCE BOOK SHEET 


Buckling and Moment Table for Steel Beams 


THESE DATA were assembled: (1) to 
eliminate cut-and-try methods of select- 
ing the most economical shape for lat- 
erally unsupported beams; (2) to re- 
duce the number of steps normally re- 
quired to determine the necessary and 
most economical section for a steel 
beam; and (3) eliminate the need for 
solving buckling formulas. 


1. Find the moment required. 


L. P. HOLLINGSWORTH 


Beam shapes are arranged in de- 
scending order of section modulus to 
facilitate the selection of economical 
shapes. Buckling moduli are based on 
an allowable compressive stress on éx- 
treme fibers of 20,000 psi with L’d/bt 
equal to or less than 600. It L’d/bt 
is greater than 600, allowable compres- 
sive stress must be reduced in accord- 


METHOD OF USING THE TABLE 


2. Enter table under M, the allowable moment. 
3. Find the first shape marked with an asterisk which 


has an M value larger than the required moment. This is — M — moment, ft-kips. 
the most economical shape for laterally supported beams. 
4. Compare laterally unsupported span with L, in table. 
Lu is the maximum beam length in feet allowable not re- 
quiring stress reduction for lateral unsupport. 
5. If the laterally unsupported span exceeds Ly, com- 
pute the buckling modulus required. 


S 


1105 
280 1031 
260 951 
245 892 


230 835.5 
240 811 


220 740 
426 707 


200 669 . 6 


194 663 
398 656 
210 649 


182 621.2 
370 608.1 
190 586.1 
170 579.1 
342 559.4 


965.2 
932.3 


53| 555 $53 $ $3 554 4555 
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sign conditions. 


5 


18 
114.5 


ance with the following equation: 


bt 


12,000,000) Ld 
4 € 


where L' unsupported length, in. 
d depth of member, in. 
b width of compression flange, in. 


t thickness of compression flange, 
in. 


allowable stress, psi 


L = laterally unsupported length, ft. 


6. Under B in the table, find the next most economical 
shape which has a higher value than the required buckling 
modulus. This will be the best shape to use to satisfy de- 


B 


184 
282 
1104 


158 
302 
1025 
178 
935 


16.5 148 
27.1 247 
94 804 


32 267 


15 120 
25 205 
89 707 
17 132 
86 659 
29 218 
83.5 616 


( continued on page 213) 
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THE DESIGNER AND ENGINEER: 
pioneers of improved products for company growth 


FR Corp.'s new photo enlarger lens housing barrel and sleeve are molded of Lustrex Hi-Test 88 styrene; 
upper housing of Resinox phenolic plastic. 


FR’s designers create first low-cost, 


H/I-TEST 88 


MONSANTO 


USTREX 
Siynone Plas 


quality enlarger with 


® 


The FR Corporation’s new photo enlarger is a 
notable example of how sound, functional design 
in plastics can slash production, finishing and 
assembly costs — savings that made possible an 
inexpensive, quality instrument aimed at a big, 
untapped market 

The lens housing barrel and sleeve are molded 
of Monsanto's Lustrex Hi-Test 88 styrene — and 
they're classics of engineered economy. Complex 
shapes that would be difficult, time-consuming and 
expensive to fabricate by conventional processes 
are quickly formed in a “one-shot” molding oper- 
ation with Lustrex Hi-Test 88 styrene ...and at a 
cost far below that of designs in other materials! 
Ready for assembly when it comes from the mold 
— no finishing needed! 


Meet more Monsanto produc ts 


n the CBS-TV "Morning Show 


Ihe FR enlarger's upper housing, made of 
Monsanto's Resinox phenolic plastic, contains a 
high intensity, low-wattage lamp which produces 
plenty of heat...sure death to most materials. 
But not to Resinox! It’s ruggedly resistant to heat, 
resists chipping and rusting. FR’s designers also 
know that Resinox molds with flawless quality, 
eliminating costly finishing. 

Modern designers and engineers plus Monsanto 
plastics are ideal teammates for greater products 
and bigger profits for your company! Write for 
full information on Monsanto plastics to: 
MONSANTO CHEMICAL COMPANY, 

Plastics Division, Room 2111, 
Springfield 2, Mass. 
Resinox: Reg. U. S. Pat. Off 


MONSANTO 


SERVING INDUSTRY WHICH SERVES MANKIND 
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5 ( Continued from page 211) 

SHAPE S M Lu B SHAPE S M Lu B 
'30 WF 124 354.6 591 15 115 ‘21 WF 62 126.4 210.7 12 30.5 
14 WF 219 352.6 587.7 80.5 571 20 I 75 126.3 210.5 12.5 31.8 
14 WF 211 339.2 565.3 78 532 10 WF 112 126.3 210.5 57 144.3 

, 24 WF 130 330.7 551.2 26 171 12 WF 92 125.0 208.3 41 103.1 
- 14 WF 78 121.1 201.8 30.5 74.3 
30 WF 116 327.9 546.5 15 97.6 18 WF 64 117.0 195.0 16.5 39.1 
14 WF 202 324.9 541.5 19.3 492 20 I 65.4 116.9 194.8 12 28.9 
21 WF 142 317.2 528.7 33.5 213 16 WF 71 115.9 193 2 21 48.7 

ede 14 WF 193 310.0 516.7 72.5 452 12 WF 85 115.7 192.8 3 89.7 
- — 10 WF 100 112.4 187.3 51.5 116.9 
'30 WF 108 299 .2 498.7 13 80.0 14 WF 74 112.3 187.2 28 2.4 
27 WF 114 299 2 498 7 17 103 d 
24 WF 120 299.1 498.5 23 138 “18 WF 60 107.8 179.7 14.5 31.0 
14 WP 1% 295.8 493.0 70 455 12 WF 79 107.1 178.5 36 77.1 
"n wy, 127 294.1 473.5 30 172 16 WF 64 104.2 173.7 19 39.6 
ae We 176 21.9 400.8 67 380 14 WF 68 103.0 171.7 25.5 52.8 
24 WF 110 274.4 457.3 21 117 :8 ? 7 101.9 169.8 12 26 4 
‘27 WF 102 | 2663 443.8 15 81.4 : ids 
12 WF 190 263.2 438.7 76.5 403 "18 WF 55 ys.3 I7 -- -— 
14 WF 158 253.4 422.3 61.5 312 12 WF 72 ".3 edd - -— 
24 I 120 2509 | 4182 18.5 92.6 16 WF 58 | 941 136.8 17 =e 
21 WF 112 249.6 | 416.0 27 133 14 WF '61 uin M97 = "- 
“24 WF 100 | 248.9 | 414.8 | 19 | 96.5 “18 WF 50 89.0 148.3 12 21.1 
ick se cum a | 18 I 547 88.4 | 147.3 11.5 20.3 
“27 WF 94 | 242.8 | 4047 13.5 67.3 12 WF 65 88.0 | 146.7 30 52.7 
14 WF 150 240.2 | 400.3 58.5 283 10 WF 77 86.1 | 143.5 41.5 71.7 
24 I 105.9| 234.3 390.5 18 84.9 ||—— ——| 
14 WF 142 226.7 377.8 55.5 253 *16 WF 50 80.7 | 134.5 13.5 22.0 
12 WF 161 222.2 3703 | 67 298 | 10 WF 72 80.13 | 1335 | 39 62.7 
—— e | — —| 12 WF 58 78.1 130.2 26 41.1 
"24 WF 94 220.9 368.2 16 720 | 14 WF 53 77.8 129.7 | 19 29.6 
18 WF 114 220.1 366.8 31.5 139 | 18 ** 58 74.5 124.2 | | 
14 WF 136 216.0 | 360.0 53 229 10 WF 66 73.7 122.8 | 36 | 53.8 
18 WF 105 202.2 | 337.0 29 118 ies k | 
21 WF 96 197.6 | 3293 | 20 | 79.0 | 12 WF 53 70.7 117 8 24 33.8 
24 I 100 197.6 | 3293 | 13 51.9 | 14 WF 48 702 | 117.0 17 24.2 
iniu i | ` — 4 w 49 69.1 115.2 
*)94 WF 84 | 1963 | 3272 14.5 56.6 10 WF 60 67.1 118.8 33.5 45.0 
14 WF 119 | 189.4 315.7 | 47 179 12 WF 50 64.7 | 1078 | 21 27.5 
24 I 90 185.8 309.7 13 48.0 I | 
swe se | msj wa] a | æi fogwr e | e| ma ons [ae 
| | 1$ 1 39 | 64.2 | 107.0 11.5 15.00 
14 WF 111 | 1063 293.8 44 156 m de aha 9 sane 
"4 WF 76 | 1754 292.3 1255 | 45.0 EZ 2. LZ aa — = 
- A "| a : = " — y — 10 WF 54 60.4 100.7 30.5 37.1 
| T a 8 WF 67 60.4 100.7 | 43 51.9 
16 WF 96 166.1 276.8 31 | 102.5 | 
14 WF 103 | 163.6 272.7 41 | 136 i$ 1 «9 35.9 = A Py 
12 WF 45 58.2 97.0 19 22.4 
12 WF 120 | 1634 272.3 52 170 | 
20 I 95 160.0 266.7 16.5 52.8 "- 
18 WF 85 156.1 260.2 22 68.5 "16 WF 36 56.3 93.8 9.5 10.62 
. à 16 WF 88 151.3 252.2 28 85.5 14 WF 38 54.6 91.0 12.5 13.45 
iub eias a bob I — . | 10 WF 49 54.6 91.0 28 30.5 
*21 WF 73 150.7 25: .2 14.5 43.6 15 ** 50 53.6 89.3 
14 WF 95 150.6 251.0 38 116 8 WF 58 52.0 86.7 38 39.3 
20 I1 85 150.2 250.3 16 48.6 12 WF 40 51.9 86.5 17.5 17.96 

i 12 WF 106 | 144.5 240.8 | 46.5 | 135 12 I 50 50.3 83.8 15 15.15 

18 WF 77 | 141.7 236.2 | 20 56.9 10 WF 45 49.1 81.8 24.5 24.07 
*21 WF 68 139.9 233.2 13.5 37.5 *14 WF 34 48.5 80.8 11 10.60 
14 WF 87 138.1 230.2 35.5 98.6 15 ** 40 46.2 77.0 — 

12 WF 99 134.7 224.5 44 118.6 12 WF 36 45.9 76.5 14.5 13.30 
14 WF 84 130.9 218.2 33 86.1 12 I 40.8 44.8 74.7 14.5 12.91 
18 WF 70 128.2 213.7 18 46.8 8 WF 48 43.2 72.0 32.5 28.2 
16 WF 78 127.8 213.0 23 58.9 10 WF 39 42.2 70.3 21 17.88 


(continued on page 215) 
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Here's 
workable stainless 
that's safe 


at 130,000 psi stress 


This stainless steel pressure vessel operates under an aver- 
age stress of 130.000 psi xum 
of 169.000 psi. 


is tested at a calculated stress 


Of course, the shell is constructed of a special stainless 
steel— Armco 17-7 PH—a precipitation-hardening type 
made only by Armco. The two halves are readily drawn 
and welded while the steel is in the annealed condition. 
The finished assembly is then hardened by double precipi- 
tation-hardening heat treatment. 

This is the procedure for hardening Armco 17-7 PH. 
It is first held at 1400 dezrees F ‘for 1°4 hours, then cooled 


to 60 degrees F or lower. After that comes a second heat 


ARMCO STEEL CORPORATION 


treatment at 950-1050 F for 14-hour and air cooling. 


WELDS STRONG TOO 


The result of this double heat treatment is a minimum yield 
strength of 150,000 psi and tensile strength of 180,000 psi 
or higher. Welds have this same strength when made by the 
inert-gas shielded-arc system. 

If you need a stainless steel with easy workability, high 
strength, endurance and fatigue resistance, write for in- 
formation on the Armco Precipitation-Hardening Stainless 
5teels. Besides Armco 17-7 PH there is the single heat treat- 
ent precipitation-hardening bar grade, Armco 17-4 PH. 


Vance 
\V/e 


4944 CURTIS STREET, MIDDLETOWN, OHIO 


IELD STEEL * ARMCO DRAINAGE & 
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( Continued from page 213) 





SHAPE 


*14 WF 30 
1$ ?*" 33 
12 WF 31 
12 E 35 
2 l R 
8 WF 40 
10 WF 33 

*12 WF 27 
8 WF 35 
10 WF 29 
10 I 35 

8x8 M 34 
8 WF 31 
13 *" 39 


Q) t9 OG O - Uv 
00 00 00 'O O O o 
-U 9290 u0 


- "J "J *"J *J 


00 -J h29 4 C9) wo 


*10 WF 25 
*12 B 
10 I 
8 WF 
12 ** 
10 M 
8 M 


he 


un 





Qn Uc tn 


Qo Ov o 0 Ww 


AU uu 


*10 M 
*10 WF 
12 B 
12 ** 
8 M 


oO 000 ^» » UM 


AU 4 tuU 
G9 G9 C9 C9 C9 
Un Qn Cn Qn CA 


| € 0 C) Q0) A» A» o0 
M P i ht it IND IND 
NNN WWW 4 


* 
w 


‘Refers to channel section. 





EXAMPLE: A 20 ft laterally unsupported beam carries a 

concentrated load at its midspan of 50,000 lb 

PL 50 x 20 
1 1 
The first economical shape above M—250 is 21 WF 73 

with Lu—14.5 (which is less than 20 

buckling modulus. 


Solution M = 250 ft kips 


Compute the 


i 250 x 20 i 
B 60 
83.33 


The next most economical beam is therefore 18 WI 
with B=68.5. 


Product Engineering — October, 1954 





NEW COMPONENTS 


Modular Wiring Ducts for Control Panels 


Laminated plastic wiring ducts, 
modular in design, are being made 
for use in electrical control panels 
electronic equipment and similar ap 
plications where extensive, complic 
ated wiring must be svstematized and 
protected. The manufacturer reports 
that time studies have indicated reduc 
tions in labor time of 25 to 50 percent 
are possible with this new wiring 
apparatus. 

I'he new ducts consist of modular 
side and end panels (perforated to 
provide easy entrance and exit of con- 
nections to and from electrical ot 
electronic components), covers and 
cover clips. These clips are of the 
snap-on-type and provide a hinge ac- 
tion to facilitate removing and re 
placing the cover. 

The side and end panels are first 
cut to size. Then they are assembled, 
with fastenings being applied through 
pre-punched holes into the control 
panel or board. Locating of screw holes 
in board is facilitated by templates sup 
plied by the maker of the ducts. 
Special joint and corner clips add 
rigidity and facilitate joining of sides 
and end duct panels. 

The ducts are then ready for wires 
to be connected and laid. Wires are 
pulled through the correct lead-off 
holes in the sides of the ducts and 
connected to the proper components 
Covers are snapped in place to com 
plete assembly. 

There new wiring ducts come in 
black or natural colors and have a 
glossy finish. They are asserted to be 
able to protect wiring from mechanical 
damage and to give additional protec- 
tion in event of insulation failure. 

To provide for easy maintenance or 
wiring changes, the clips that hold 
covers in place swing back, completely 
exposing all wiring. Covers do not 
have to be removed from panel and 
unlacing wires is eliminated. Wiring 
changes are only a matter of minutes. 
Stahlin Brothers Fibre Works, Inc., 
Belding, Mich. 


For more information— 
Circle 1, inside back cover 


SS ea LL eh Le 


PLASTIC DUCTS have been installed and wiring laid in them in view at left. At right, 
covers have been installed, completely enclosing the wiring. 


Stondord template 


HOW THE NEW WIRING DUCTS are assembled: (1) Layout and drill mount- 
ing holes. (2) Cut side angle and end piece to desired length; mitre mounting leg and 
ends for proper fit. (3) Fasten side angles to panel with screws or other fastenings. 
(4) Make cut-out on side angle for “T” junctions. Cut to, but do not remove, mounting 
leg. (5) Install joint clips on butt joints and at corners. Crimp with pliers if desired. 
(6) Insert cover hinge clips at approximate 6 to 8 in. spacing. Press fit covers firmly 
into clip. Close cover and snap into locked position. 
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AND MATERIALS 


SPECIFIED BY PRODUCT ENGINEERS 


Screw Driver 
Installs 
Retaining Ring 


| AN 


LS 


Hr 


A new radially-applied retaining ring 
which can be locked positively in its 
groove and used as a shoulder against 
rotating parts is intended for use in the 
automotive, electionic and aeronau- 
tical industries. The new ring is made 
of spring steel and is shaped like a 
bowed horseshoe. When fastened to 
a shaft it is locked in its groove by EL EA ES : 
two prongs extending from the inner TOP m —— Ds 2 sew qo mac = fastening is shown 

mounted on a shait. e new fastening is made Of spring steel. 
circumference of the open end. 

The ring is manufactured in sizes 
to accommodate shafts ranging in 
diameter from $ to 4 in. with larger 
sizes available for special applications. 
Because it is assembled radially and 
may be seated in a deep groove, the 
ring is said to provide for high thrust 
load capacities. Shear strength ranges 
from 500 Ib for the À in. rine to 
2,500 Ib for the 4 in. ring. The fast 
ener is positive-locking against radial 
displacement and it can be assembled 
and disassembled with a screwdriver. 

It is because of this positive lock 
that the new part may be used as a 
shoulder against rotating parts. Bowed 
construction provides for end-play 
take-up in an assembly and makes the 
tolerances required for the parts being 
fastened less critical. Because the new 
washer functions as a spring as well as 
a shoulder, it is asserted to eliminate 
certain accessory parts in some designs. 

The new fastening ring is mounted 
on a shaft by placing it next to the 
shaft and compressing until the lock- 
ing prongs enter the groove provided. 
The ring is then pushed forward until 
its prongs pass the outer diameter of 
the shaft, at which pomt the pum TO INSTALL THE RING it is placed next to the shaft and with an ordinary screw 
springs back to its normal bowed shape driver is compressed until the locking prongs enter the groove. Ring is then pushed 
and is locked into place. Waldes 


forward in the groove until the prongs pass the outer diameter of the shaft, at which 
Kohinoor, Inc.. 47-16 Anstcl P. L, time the ring springs back to its normal bowed position and the prongs lock around the 


pnm 








Lone Island Citv 1. N. Y. shaft. To remove the fastening, screw driver is placed in contact in front of the locking 
7 ES prongs and the ring is pushed down until the prongs enter the groove. The ring is then 

For more information— pushed out of the groove and off the shaft. This fastening device is said to be positive 

Circle 2, inside back cover locking against radial displacement such as that encountered in assemblies like this one. 


CONTINUED ON PAGE 218 
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NEW COMPONENTS AND MATERIALS SEE PAGE continued 


Snap-In Control Simplifies Assembly 


Eliminating all mounting hardware, 
twisting of tabs and mounting tools, 
this control is simply pushed into the 
mounting hole, where it snaps into 
place. Six spring clips grip the panel 
tightly. Since both hands are left free 
to insert controls, two can be snapped 
in place at one time, reportedly cut- 
ting assembly time up to 73 percent. 


These controls are 


primarily de- 
signed for fine-adjustments applica- 
tions in television and electronic equip- 
ment, the units having a short knurled 
and slotted shaft for fingertip or screw 
driver adjustment. 

No panel retooling is required, as 
the new units will accommodate any 
standard chassis punched for bushing 
or twist-tab mounted controls, and are 
available in any standard resistance and 
taper. Globe-Union, Inc., 900 E. 
Keefe Ave., Dept. F18, Milwaukee. 


For more information— 
Circle 3, inside back cover 


Disc Brake For Re-Rated Motors 


These re-designed magnetic disc brakes are for use on 
re-rated 3 to 20 hp motors, and are available in maximum 
torque ratings of 10, 15, 25, 35, 50, 70, 75 and 105 ft-lb 
[he brake is designed for new frame sizes 213 through 
286 and is up to 18 in. shorter than previous brakes. 

A new feature is the manual release-automatic reset wear 
indicator. The spring-set, solenoid-released brake is sup 
plied for either horizontal and vertical motor mounting or 
independent floor mounting and is available with either 
standard or dust-tight, waterproof enclosure. Stearns, Mag 


netic, Inc., Milwaukee 46, Wis. 


For more information— 
Circle 4, inside back cover 


| HIS STRAINER, LOO SSI 


Capacity of any of these strainers varies 


employing a wire handling oil of viscosity. side-in on the smallest strainer and 


mesh basket, is designed for heavy oils from inside-out on the larger models. 


It can be 


ind other viscous liquids 
used with any liquid that does not af- 
fect steel or stainless steel 
is available in nine 


Che strainer 


sizes, Tanging in 


ipacitv from 6 up to /U50 gpm when 


according to viscosity of the liquid W. W. 


being 


handled. The flow of liquid 
may be in either direction through the 
strainer, but for greatest efficiency the 
manufacturer out 


recommends from 


Nugent & Company, Inc., 
410-412 N. Hermitage Avenue, Chi 


cago, Illinois. 
For more information— 
Circle 5, inside back cover 


CONTINUED ON PAGE 220 
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More Turns For The Worm 


on Fafnir Ball Bearings 


n ie 


f- 
d 
f 
r 
f 
r 
f ; 
Y 
P 


Heavy-Dury BALL GRINDER. 
Hundreds of bearing applica- 
tions in Fafnir’s own plant pro- 
vide case studies for research 
and development. They also 
contribute practical knowledge 
to the pool of Fafnir experi- 
ence that’s over 40 years long 
and industry-wide. 


The diagram illustrated above shows how 
the worm gear drives on heavy duty ball 
grinders are made. Special attention is 
focused on the ball bearings because they 
are subjected to terrific axial pressures dur- 
ing grinding operations when balls pass be- 
tween grinding plates and grinding wheels. 

The effectiveness of this bearing applica- 
tion is a matter of record. On the worm gear 
shaft illustrated, the duplex pairs of bear- 


ings have been in operation for 16 years 
without replacement e. protecting the FA F dek 4 Ay 
worm gear by rigidly locating its shaft and 
affording adequate carrying capacity for BALL BEARINGS 


the combined radial and heavy thrust loads. 


2* 
If you have similar equipment, maybe we MOST COMPLETE ™ X9 LINE IN AMERICA 
can help extend its service life. The Fafnir m. 
Bearing Company, New Britain, Conn. 
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NEW COMPONENTS AND MATERIALS SEE PAGE continued 


Three-Way Control Valve 


A moderately priced three-way con 
trol valve with full 3 in. passage for 
actuation of air cvlinders is available 
in a closed" model, with 
left) or without the lever 
hand lever (left) or without. 

Requiring but à-in. movement of 
the plunger for actuation, the valve 
is said to provide quick response and 
return of the cvlinder. 
is drilled for vertical or 
mounting. All internal 
are brass or aluminum 
valve completely 


mensions: 22 in. 


“normally 
hand lever 


The valve body 

horizontal 
components 
to make the 
rust-resistant. Di 
high, 13 in. wide 
x 24 in. long, 74 in. overall (with 
handle). Air-Mite Devices, Inc., 4417 
W. Carroll Ave., Chicago, Ill. 


For more information— 
Circle 6, inside back cover 


Plate Circuit Relay 


-- — 


Production of a new series of reported low-cost, long-life 
plate circuit relavs has been announced. 

[his relay is available in coil resistances up to 34,000 
ohms with a pull-in rating of 3 ma (approximately 0.09 w). 
It is equipped with a one-piece back spring and contact 
arm which can be adjusted. A permanent air armature 
gap eliminates residual sticking. Contacts are silver, single 
pole, double-throw, rated 5 amp (3 hp) 115«, ac, 
inductive load. Coil is varnish-impregnated, centrifugally. 
Base is laminated phenolic, adaptable to screw or rivet 
mounting. Terminals of this new series of relays are tinned 
2% in. long x 1 in. wide 


Potter & 


non- 


for easy soldering. Dimensions are: 


x là in. high, with 24 in. mounting centers 


Brumfield, Princeton, Ind. 


For more information—Circle 7, inside back cover 


ACCORDING TO THI 6,500 ohm coil. 


Am 


55 to 85 C. 


4 sERIES of '"O'-rings for general 125v. dc. or 
hvdraulics molded of 
“Buna N” fuel and oil resistant com 
pounds. Available in all standard sizes, 


from 4 to 16 in. OD, for inclusion in a 


MANUFACTURER, up to 


service arç this new relay is designed to give Average coil consumption, 3 w. 
efficient dependable service under ex 
shock 
and temperature variations. It is suit 
ibk 
uircraft, radar, all types of electronic 
equipment other applications, 


both and military. Avail- 


bient temperature range 


treme coaditions of vibration, Special coils available for 


rclavs to 
be uscd in ambient temperatures of 
of hydraulic svstem compon HeC Electric 
ents. Stillman Rubber Co., 5811 


Marilyn Ave., Culver City, Calif 


variety Comar 


for cGmmunicatons apparatus, 65 C to 
Company, 3349 Addison Street, Chi 
cago 18, Illinois 


and 
industrial 


For more information— 
Circle 8, inside back cover 


ible with coils for all standard voltages 


For more information— 
Circle 9, inside back cover 


CONTINUED ON PAGE 222 
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Another use of 


in modern transportation equipment 


Autos are driven aboard ‘he 

new Evans 6-Car Auto-Loader 
under their own power. Loading and 
unloading goes faster—shippers 
save time and money. 


Gives Greater Strength 


with Lighter Weight to new Evans 6-car Auto-Loader 


Evans Products Company, Plymouth, Michigan, 
chose N-A-X HIGH-TENSILE steel for major parts of its 
revolutionary new 6-Car Auto-Loader. 


An outgrowth of the original Evans 4-Car loader, 
this new unit increases pay load by 50 per cent— 
enables two freight cars to do the work of three. 

In designing the 6-Car Auto-Loader, Evans engineers 
specified N-A-X HIGH-TENSILE steel for all sheet, 
ramps, shear beams, and vertical members. This 
low-alloy steel has 50 per cent more strength than 


mild carbon steel, with greater resistance to corro- 
sion with either painted or unpainted surfaces. In 
tests carried out at the Evans plant, N-A-X HIGH- 
TENSILE steel scored high on engineering and impact 
tests. This new unit was designed with advisory 
assistance and cooperation from both the A.A.R. 
Car Constructioa Committee and the I.C.C. 


You, too, can benelit from the many advantages of 
N-A-X HIGH-TENSILE steel to make your product 
stronger, lighter in weight, and longer-lasting. 


GREAT LAKES STEEL CORPORATION 


N-A-X ALLOY DIVISION 


NATIONAL STEEL 
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NEW COMPONENTS AND MATERIALS 


continued 








Smaller, Lighter Fhp Gear Motors 


Right-angk ind. concentric-shaft 
fhp gear-motors that are 10 percent 
lighter than previous models as well 
is smaller have been developed for 
use in products such as machine tools, 
pumps, printing machinery, conveyors, 
strip feeders, materials handling equip- 
ment. Because the driving motor is 
close-coupled and positively geared to 
the output shaft, the new motor units 
ire said to offer the maximum trans- 
mission of torque, uniform speed and 
no slippage. 

lhe motors can be reconnected ex- 
ternally to reverse the direction of 
shaft rotation. Large bearings, with 
extra high thrust capacity, are locked 
to carry motor shaft thrust in either 
direction. 

Helical planet gears on the concen 


=- 


tric-shaft motor mesh with an integral able in ratings of 4, 4, }, and 3 hp, 115/230 v single-phase and 220/440 


ring gear, absorbing shock loads. A from 13.5 to 520 rpm, 115/230 v v three-phase. General Electric Co., 


fixed worm gear on the right-angle single-phase and 220/440 v three- Schenectady 5, New York. 
shaft motor assures full-rated output phase [he right-angle shaft gear 


with no uneven speeds motor is available in ratings of 4, 4, 


í : i a For more information— 
l'he concentric-shaft motor is avail- 4, and 3 hp, from 24 to 148 rpm, Circle 10, inside back cover 








Relay for Household Appliances 


Designed primarily for household appliances such as 
dishwashers, automatic washing machines and refrigerators, 
this relav is available with varnish impregnated, a-c or d-c, 
current or voltage-actuated coils. Large silver contacts af 
ford substantial wiping action and are rated 5 amp (3 hp), 
115 v, ac, non-inductive load. Heavy copper shading ring 
prevents chatter and hum. Relay is mounted on laminated 
bakelite base. Relay uses clip-on solder 
Mounts with rivets 


or screw terminals 
or screws. Dimensions are 2x 2 x 14 in 
high; the relay’s mounting holes are on 12 in. centers 
Potter & Brumfield, Princeton, Ind 





For more information—Circle 11, inside back cover 





['HIs BELTING is for equipment such truction resists hoox pull-out due to belting is easily done with the appli 
as sewing machines, shoe machines, unexpected excessive loads |he belt cation of wire belt hooks. Boston 
business machines, printing equip is completely molded, instead of sim Woven Hose and Rubber JOmngemy, 
ment. It stretches less than round ply being cut out of large slabs of Post Office Box 1071, Boston 3, 
leather belting and is said to resist belting material. This insures uniform Massachusetts 

lippage | and heat. In addition, ross section and eliminates cutting ———— a 

the improved fabric-and-neoprene con naccuracies. Splicing of the new Circle 12, inside back cover 
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Without Increasing Overall Bearing Size this new 
SG series provides a single and double sealed bearing 
unit using a standard GUIDEROL bearing and built in 
commercial lip type seals. This new GUIDEROL bearing unit 
advantageously replaces ordinary needle type 
bearings requiring costly auxiliary sealing arrangements. 
Installations are simplified and require less bearing 
space with corresponding savings in machining costs. 
Housings can be smaller and less complicated for bearings 
with shaft sizes ranging from %”" to 2". 
Five different seal combinations provide versatility 
in handling sealing problems where the proven performance 
of GUIDEROL bearings can add capacity, dependability 
and longer life. Using the new complete unit eliminates 
the bother of separate bearing and seal sources. 
s Write today for the details on the first sealed unit that offers 
life-time lubrication for full-type roller bearings. 


McGill Manufacturing Co., Inc. 
201 N. Lafayette Street, 
Valparaiso, Indiana 





Write today for 
Bulletin SGR-54 on 
dimensions, shaft and hous- 
ing fits and tolerances. 


October, 1954 
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offers New Sealed 


GUIDEROL 


bearing in 
5 seal combinations. 





SS—Double seal, lips in. 
For lifetime retention of 
lubricant. 


S—Single seal, lip in. Re- 
tain lubricant. Usually an- 
other sealed bearing at 
other end of shaft. 





RS—Single seal, lip out. 
Used opposite another 
bearing to prevent entry 
of foreign material from 
one face. 





RSS—Double seal, lips 
out. Prevents entry of for- 
eign materials from both 
faces. 





SRS— Double sea’, one lip 
in, one lip out. For easy 
relubricating without dis 
placing seal. 


precision bearings 
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Transmits Torque 


Around A Corner 


his geared joint makes it possible to control equipment 
such as valves in spite of intervening obstacles. Manual or 
motor power is carried around bends by means of bevel 
gearing at the joints. 

It is asserted that this device will operate at angles up 
to 360 deg. Setting the joint for whatever angle is re- 
quired is simply done during installation. 
models of this geared joint 


lhree different 
are being made, for use with 
flexible shafts 4 to 13 in. dia and rigid rods 4 to 14 in. dia. 
Maximum recommended operating torque ranges, depend- 
ing on the model chosen, up to 3,500 in. Ib. Setting the 
joints for the angle desired requires no special skill. Stow 


SSE 





vA ya 








Mfg., 426 State St., Binghamton, N. Y. g . 
For more information—C rcle 13, inside back cover NS | 
Double-Seal Ball Valve 

Valves based on the double-seal ball principle are being 


made in aluminum, brass, bronze, Moncl, stainless, carbon 
steel and other wrought allovs, with seats and packings in 
a variety of plastics. Positive shut-off is maintained under 
vacuum and under extreme abrasive and corrosive service 
conditions at 300 and 600 psi working pressures. 

Valve opening and closure 
quarter turn of lever handle 


is effected through a 
Valve stem may be removed 


one 


for repacking while the valve remains in the line, elimi 
nating costly shutdown time. Immediate delivery is prom 
ised in all sizes from } to 2 in., inclusive. Jamesbury Corp., 


15 Union St., Worcester 8, Mass 


For more information—Circle 14, inside back cover 








Armored Hose for High Heat 


A rubber hose that is said to have survived more than 270 
heats of an open hearth steel furnace is armored with wire 
for strength and protected by asbestos. 

Attached to the hollow steel doors of steel furnaces, the 
new hose circulates water inside the doors to keep them 
from melting under the intense heat. Build-up of slag on 
hose, a factor which shortens the life of other hose in this 
service, is reduced by a new method of construction 

Despite the cooling effect of the water, heat generated 
inside the open hearth furnace’s doors often becomes great 
enough to change the water to scalding steam 








224 


Hose is needed for the unusual furnace door applica 
tion to permit a flexible connection to the water circula 
tion system so that the doors may be opened to charge 
the furnaces. A new type of flexible construction used in 
the new hose permits the use of shorter hose lengths to 
make these connections. Because of its light weight and 
flexibility, the new hose may be installed by a one-man 
It is available in 1, 14, 14 and 2 in. B. F. 


Goodrich Company, Akron, Ohio. 


crew. SIZCS. 


For more information—Circle 15, inside back cover 
CONTINUED ON PAGE 226 
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New Silicone Rubber Gum Can Be 
Sulfur Vulcanized; Blends Give 
Organic Rubber More Stability 


Rubbery parts with properties intermedi- 
ate between those of silicone rubber and 
organic rubbers can now be produced by 
compounding with a new silicone polymer 
that can be vulcanized with sulfur and 
blended in any proportion with organic 
rubbers. 


Identified as Dow Corning 410 Gum and 
available now in commercial quantities, 
this new polymer can be blended with or 
applied as a protective coating to extend 
the serviceable temperature limits and the 
weather resistance of organic rubbers. 
Brittle point in the range of —70°F and 
usefulness at temperatures up to 400°F can 
be realized by proper blending. The physi- 
cal properties of the blend will fall between 
those of high strength silicone rubber and 
the organic rubber constituent. 


Dow Corning 410 Gum can also be blended 
with oil resistant rubbers to increase their 
stability in contact with hot oil. Such blend- 
ing also markedly improves the ozone and 
weather resistance of organic rubber. 


Tested in an atmosphere created by an 
ozone generator, for example, a Buna N 
type rubber, compounded for test pur- 
poses, showed failure cracks in less than 
30 minutes. 
a fifty-fifty blend of the same organic 
s lastomer and Dow Corning 410 Gum, 


Under the same conditions, 





fillers and 
vulcanizer showed no cracks after more 
than 8 hours. 


compounded with the 


same 


Priced in the same range as standard sili- 
cone rubber gums, Dow Corning 410 Gum 
is currently available for immediate ship- 


ment in commercial quantities. Experi- 
mental samples for testing and evaluation 
are available on request. No. 94 





vilicone News 


FOR DESIGN ENGINEERS 


No.10 


Casu 
RN A i (y 


M 





DEPENDABILITY OF OVERLOAD RELAY 
IS ASSURED WITH SILICONE FLUID 


Latest addition to the series of silicone- 
containing Hydraulic-Magnetic Circuit 
Breakers developed by the Heinemann 
Electric Company is the Silic-O-Netic type 
C Overload Relay. A 400-volt service unit, 
the Type C resets itself immediately when 
the circuit fault is corrected. 

The Type C Relay combines hydraulic and 
magnetic action. When an overload occurs, 
a spring-loaded iron core in a non-magnetic 
tube filled with Dow Corning 200 silicone 
fluid is actuated by a solenoid coil. The 


core travels toward the end of the tube to 
complete a magnetic circuit. Resistance of 
the silicone fluid slows core travel, pro- 
viding a time delay inversely proportional 
to the overload current. Extreme overloads 
actuate the armature instantly before the 


core reaches the end of the tube. 


Time delay characteristics are determined 
by core design and fluid viscosity. Of these, 
the easiest and least costly to vary is the 
choice of fluid of any particular viscosity 
Key to the consistent dependability of the 


( 


Heat-Stable Silicone Paint Used to Improve and 
Maintain Appearance of Mercury Engine Manifolds 


To preserve a quality appearance in keep- 
ing with the automobile itself, the exhaust 
manifolds and crossover connection of all 
Mercury automobiles are coated with a 
heat resistant silicone based paint. Formu- 
lated by Midland Industrial Finishes of 
Waukegan, Ill., the coating stays black and 
glossy despite surface temperatures in the 
range of 500 F. Compare that with the 
burnt-brown appearance of 
manifolds. 


conventional 


First used on the manifolds of the 1953 
Lincoln automobile, the silicone finish is 
expected to last the life of the automobile. 
No noticeable 


deterioration has been 


observed after as many as 100,000 miles. 





No additional work is required to apply 
the silicone paint. Its simply sprayed on 
the manifolds with conventional production 
line equipment and baked only 30 minutes 


at 500 I No. 95 


FOR DATA RELATING TO THESE ART.CLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 
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DOW CORNING 
CORPORATION 


DOW CORNING 
PUBLICATIONS 

ON NEW 
DEVELOPMENTS 
AND TECHNICAL œ 
DATA 


SILASTIC RTV—the Dow Corning silicone rubber 
that's room temperature vulcanizable! 


Ea 


Excellent 
for durable, weather-proof, 
encapsulations and 
ponents, 


resilient insulations, 
seals for electronic com 


No. 99 
4 


Use of bare magnet wire coated with new 
Dow Corning Wire Enamel permits operation of 
small electric machines and electronic parts at 
180 C. Flexibility, scrape hardness and dielectric 
strength compare favorably with those of the 
best organic wire enamels. Life expectancy at 
180 C is in the range of 50,000 hours compared 
with 200 hours for wire insulated with conven 
tional enamels. No. 100 


A 


Dow Corning 20 Compound and 20 Emulsion are 
effectively used as release agents for epoxy 
melamine, methacrylate, phenolic, and polyester 
resin moldings. Their properties and methods of 
application are described in a recently published 
data sheet. No. 101 


A 


Dow Corning 6 Compound, a grease-like non 
hardening, rust preventative for ferrous alloy 
metal parts in delicate mechanisms and fine in 
struments, provides excellent protection during 


No. 102 


long time indoor or outdoor storage. 
A 


Dow Corning Antifoam A, recognized as a most 
effective defoamer for a wide variety of aqueous 
is now available from 
spray 
Combined with a volatile Freon 


and nonaqueous systems, 
supply houses in convenient 


bomb dispensers. 


laboratory 
propellent, Antifoam A Spray quickly controls 
No. 103 


foams in many batch processes. 
A 


A new data sheet describes the properties of 
parts fabricated of various Silastic stocks and 
It includes all of the Silastic stocks now 
available in 


pastes 
commercial quantities and lists 
typical properties of each. It is a convenient 
reference guide for the selection and use of 
silicone rubber parts. No. 104 


A 


We have recently revised our listing of the 
silicone (Class H) insulating 
Designers and builders of electric 
machines and electronic equipment may want to 


No. 105 


manufacturers of 
components 


refer to these Sources of Supply 


Dow Corning Corporation, Dept. RI-22, Midland, Michigan 
Please send me: 94 95 96 97 98 
99 100 101 102 113 10 105 
NAME 
TITLE 
COMPANY 
STREET 
CITY 


ZONE STATE 


Silicone News 


Silicone Compound Insulates Geophysical Cable Connections 


[o prevent salt water and pressures up to 
20,000 psi from damaging electric cable 
connectors, the Schlumberger Well Sur- 
Corporation fills the 
connecting junctions Corning 
S-2452, a heat stable, water repellent sili- 
cone compound. 


veying of Houston, 


with Dow 


S-2452 rubbery paste 
that remains tacky despite unusually high 


is a nonvulcanizing, 


low temperatures, moisture or chemicals. 
Heavier and tackier than 
compounds, it is 


silicone 
into the 


regular 
packed 
It does not harden 


easily 
rubber junction sleeves 


or wash away in service. 


Schlumberger has 


used Dow 


cable 


successfully 


Corning S-2452 to insulate con- 


nections for over three years. During this 


time no electrical leakage has 
filled 


with 


occurred 
from properly 


contact 


junctions despite 


direct 


drilling muds of 


No. 96 


all viscosities. 


Silicone Insulation. Protects Shake-Testers Against 
Overloads; Provides Extra Margin of Reliability 


The success of manufacturers producing 


specialized equipment 
frequently hinges on the trouble free per- 
formance of their complex and unfamiliar 
units 


highly electrical 


That’s why more and more of these 
manufacturers are building silicone (Class 


H) insulation into their products 


Take the 
Mass., for 
dyne has 


Calidyne Co. of Winchester, 


example. For six years Cali 
been manufacturing a line of 


electro-dynamic “shakers” used to deter 


mine the vibration resistance of various 


assemblies, machines and equipment. 


Units to be tested are fastened to a shaker 
table which is then connected to the arma- 
Vibratory achieved 
and controlled by the simultaneous passage 
of an AC through the armature 
coil and field of the electromagnet 


ture coil motion is 


current 


No Calidyne shaker has ever been reported 
burned out, although some are occasionally 
operated for days at top load. Built in 
blowers keep the coils cool enough when 
operated under loads. But it's 
Class H made with Dow 
Corning Silicones that provides the neces- 
sary protection 


loads. 


standard 
insulation 
accidental 


against over- 


No. 97 


OVERLOAD RELAY ASSURED ( 
time 


n tinued 
delay is the 


viscosity 


fact that the 
constant, even 
millions of operations in service. 


Unlike Corning 200 
Fluid retains a relatively constant viscosity 
over a wide temperature range; it does not 
thicken or thin out 
plus oxidation and 
gumming helps keep the relay’s actuation 
point unaffected by variations in the am- 
bient temperature. 


chosen 


remains after 


organic oils, Dow 


[his important feature 


high resistance to 


These same properties are 


Heinemann 


utilized in 


another 


type relay 


pre-set at the 


which is 


factory for delay intervals 
of from | second to 2 minutes 


interval 


The delay 


is determined almost 


entirely by 
the viscosity of the Dow Corning 200 Fluid 


that is selected. In all these relays hermetic 


sealing is used to assure cleanliness and 


freedom from tampering. No. 98 
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A MESSAGE TO AMERICAN 


INDUSTRY * ONE OF ^A SERIES 


RESULTS OF AN INTELLECTUAL REVOLUTION .. . 


The Western Miracle" Continues . . . 
More Automatic Controls for Industry 


Within recent weeks three new monthly tech- 
nical magazines devoted to automatic control 
systems for industrial processes and machinery 
have offered the public their first issues. One of 
these is CONTROL ENGINEERING, a McGraw- 
Hill publication. 

What has caused this surge of interest in the 
design and application of automatic control sys- 
tems? What does it portend for the future of 
American industry? More important, what does 
it promise for the American standard of liv- 
ing, of which industry is and must be the 
servant? And what is the role of CONTROL 
ENGINEERING in this development? It is to 


those questions that this statement is addressed. 


A New Intellectual Revolution 


It is frequently asserted that we are now in 
the throes of a new industrial revolution. The 
revolution is described as the eliminating of 
wasteful applications of human labor to repeti- 
tive tasks through new technology which makes 
it possible to transfer those tasks to automati- 
cally controlled machinery. 

It is perhaps more accurate, however, to say 
that we are the beneficiaries of a new intellectual 
revolution in the application of science to indus- 
try. This new intellectual revolution points the 


way toward giant strides in the continuing proc- 


ess of taking dull and laborious work off the 
backs and minds of men and transferring it to 
machines operating in large batteries under 
automatic control. 

The practical engineering work required to 
convert this intellectual revolution into a full- 
scale industrial revolution, however, in large 
part still remains to be done. It is to this task 
that CONTROL ENGINEERING will be de- 
voted. Its role is that of bridging the gap, in 
engineering and economic terms, between the 
new conceptions of automatic control of indus- 
trial processes and their practical workaday 
application. These conceptions run the full 
gamut from systems of control for automatic 
factories making heavy industrial products to 
highly personalized systems of automatic con- 
trol to warn people when they are approaching 
the broiling point in sunning themselves at the 
beach or becoming too drowsy to drive their 
cars safely. 


Enter the “Feed-Back” System 


Enough work has been done to move these 
conceptions out of the realm of interesting 
dreams and into the realm of practical possibili- 
ties, and in some cases into the realm of practi- 
cal realities. Crucial parts of this work were 
done during World War I when weapons were 


successfully equipped with “feed-back” systems 





that automatically corrected mistakes made by 
the weapons in locating their targets. 

The principle of the “feed-back” system is as 
ancient as the personal monitor that tells us not 
to run into each other as we walk along the 
street. It feeds back to our locomotion machin- 
ery the warning of a collision ahead. But the 
application of the principle to weapon control 
and then to more general machinery control 
required superlatively imaginative and skillful 
scientific development. 

When a “feed-back” system that monitors an 
automatic process and keeps it lined up pre- 
cisely is teamed up with a computing machine, 
capable of making lightning calculations that 
contro] both what goes into the process and 
what is done with the product, the horizons of 
automatic control become broad indeed. But in 
large part they still remain horizons. A vast 
range of practical engineering work remains to 
be done to realize anything like the full potential 
of automatic control of industrial processes and 
machinery. 


More and Better Jobs 


There are those who view the surge of interest 
in automatic control with alarm. They conjure 
up a situation in which automatic processes will 
at once expand the ranks of the unemployed 
and reduce many of those still working in indus- 
try to the status of robots or automatons. 

A look at the record of the American economy 
— a record of amazing growth, steadily improv- 
ing job opportunities and a constantly rising 
standard of living — demolishes the basis for 
such fears. The introduction of new and more 
efficient industrial machinery and processes ob- 
viously cannot be accomplished without creating 
some disturbance for some individuals and 
some companies. But consistently the longer 
range effect of such local and temporary dis- 
turbance has been more jobs and better jobs for 
Americans. 

It is no accident that, while the proportion of 
industrial wage earners in our population is 


virtually the same as it was in 1920, the pro- 


portion of professional and salaried workers has 
doubled. The proportion of unskilled workers, 
furthermore, has dropped by half. This has been 
an essential part of a continuing process by 
which drudgery has been transferred to ma- 
chines while the workers who formerly did the 
drudgery have been graduated to jobs calling 
for greater competence and providing better pay. 


Higher Living Standard 


A British historian, H. J. Hancock, has re- 
ferred to this general process as “the Western 
miracle" —that of providing an ever higher 
and higher standard of living for more and 
more Americans. The key element in this miracle 
has been more and more reliance on power- 
driven machines to get the day's work done. 

In the nature of the extremely complicated 
apparatus involved, fuli development of sys- 
tems which have passed through the “think 
stage” into the status of practical possibilities 
will be a time-consuming process. It will also be 
a very exacting process, calling for a tremen- 
dous application of engineering skill and in- 
genuity. However, the engineers who are con- 
centrating on this difficult, workaday phase of 
the development of apparatus for automatic 
control will be inspired by the knowledge that 
they are making a crucial contribution to tech- 
nical progress which holds great promise of 


good for the American people. 


This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


Neue (Melba. 
PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 





Problem: To keep a hydraulic 
seal from being chewed up 


Solution: Use Special Smooth 


The powerful Farmhand 


wes ELECTRUNITE Hydraulic 


Aw" Cylinder Tubing 


Result: Seals stay smooth 


That hydraulic cylinder you're looking at is part of the Farmhand 
Hi-Lift Loader. It's 10 feet long. It must be free from defects that might 
affect the functioning of the device—insuring long life for the rubber 
and fabric cups that seal the hydraulic fluid. 


Farmhand formerly made the part out of steel tubing manufactured 
by another process. Sometimes, interior scratches were detected 
before assembly. That meant an expensive honing operation or a 
high rejection ratio which hampered production. If they weren’t 
caught, the rubber cups wore out in a hurry. The customer com- 
plained to the dealer. The dealer complained to Farmhand. 


The company got together with the Republic salesman and the Re- 
public metallurgist. They discussed the problem, finally came up 
with an answer: ELECTRUNITE Hydraulic Cylinder Tubing, 3” x 
.134" wall. And here's what they got. 


1. Lower cost. Tubing can be used as it's received from Repub- 
lic with no extra operations. 
2. More consistently uniform inside surface finish. 
3. Longer life on the cups that act as seals for the hydraulic 
fluid. 
4. Harder surface in a higher Rockwell range than they had in 
tubing they formerly used. 
5. A low ratio of rejections. 
This is what we mean by precision tubing. And it's particularly eco- 
nomical in hydraulic applications. If you'd like to know where it 
fits into your production picture, just call your nearest Republic dis- 
trict office. And do it soon. 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 


222 E. 131st Street, Cleveland 8, Ohio 
GENERAL OFFICES CLEVELAND 1, OHIO 
Export Dep:rrtment: Chrysler Building, New York 17, N. Y, 


Other Republic Products include Carbon and Alloy Steels — Titanium — Pipe, Sheets, Strip, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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continued 


Speed Reducers for 
Vertical Shaft Motors 


l'hese shaft-mounted units are designed for applications 
where the driven shaft is in a vertical position or nearly so, 
such as on mixers, agitators and liquid processing machines. 
l'hey are available from stock at the factory and at author- 
ized distributor warehouses throughout the United States, 
and can be supplied in both 13:1 and 20:1 ratios for re 
quirements through 42 hp. 

l'hese reducers are said to be equipped with helical gears 
cut from alloy-steel forgings. Both ball and tapered-rolle: 
bearings are used. The unit’s three-wall, internally-ribbed 
cast-iron housing provides permanent gear and bearing 
alignment, an extra large oil reservoir, as well as a concen 
tric-shaft design. 

he units can also be supplied with a torque-arm over- 
load release which gives protection to the driven machine, 
motor and drive in operations where jam, choke or shock 
loads may occur. Foote Mineral Co., Exton, Pa. 


For more information—Circle 16, inside back cover 


Poppet Valve 
Only 2-in. High 


A poppet valve only 2-in. high with rotary handle action 
has a bottom-ported base and is available in 1 and à in. 
pipe sizes. The valve is a four-way unit and seals with 
air pressure. Pressure rating is 125 psi. and the maximum 
recommended operating temperature is 175 F. This valve 
may be used for higher or lower pressures and for other 
than air services under special conditions. Ross Operating 
Valve Co., 120 E. Golden Gate, Detroit 3, Mich. 


For more information—Circle 17, inside back cover 


Ultrasonic Fluxless Soldering 


Ultrasonic soldering equipment has 


added fluxless soldering to present 


techniques. It is said to eliminate the 
need for a thorough washing to re 
move excess flex and to insure a joint 
free of contaminates often left 5v the 
flux. 

The “Sonobond”’ process will tin 
aluminum, copper, magnesium and 
silver. This equipment is being built 


with sufficient ultrasonic power to tin 
these metals readily on a production 
basis, so that it can be used as a regu 
lar industrial joining process. 

The maker’s soldering shop has been 
using this process for a year and a half 
on experimental and production orders 
of 1 to 10,000 parts. In this way com- 
panies; interested in the new process 
have been able to determine its use 


fulness as a production method be- 
fore the purchase of equipment. The 
equipment is simple to operate and 
requires no particular skill cn the part 
of the operator assigned to it. Aero 
products, Incorporated, West Chester, 
Pennsylvania. 


For more information— 
Circle 18, inside back cover 


CONTINUED ON PAGE 228 
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EVERY DAY...EVERY WHERE 


Deep within the equipment that keeps 
America running are functional assem- 
blies subject to intense vibration, shock 
loads and constant wear. To provide 
protection and smooth, trouble-free per- 
formance for these assemblies Aetna 
engineers have teamed with both equip- 
ment builders and their suppliers to 
achieve simplified end product design, 
higher anti-friction efficiency and lower 
production and maintenance costs. The 
results of this cooperative teamwork are 
written into the success records of the 
World's finest equipment. Perhaps you, 
too, can use Aetna's forward-thinking 
engineering teamwork to good advan- 
tage. It costs nothing to find out. Write— 


AETNA BALL AND ROLLER BEARING COMPANY 


DIVISION OF PARKERSBURG-AETNA CORPORATION 
-4600 Schubert Avenue . Chicago 39, Illinois 


MANUFACTURERS OF STANDARD AND SPECIAL BALL B:ARINGS, 
tna SPECIAL ROLLER BEARINGS AND PRECISION PARTS... TO THE 


MOST EXACTING SPECIFICATIONS... FOR EVERY INDUSTRY 
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continued 


Air Motor Has Sealed-In Lubrication 


Designed to combine in one com- 
pact unit a cylinder, a four-way valve 
id a wide variety of valve controls, 


these air motors are now available in 


of 14, 2 or 3 in. 


} 
DOTCS 


with any de 
sired stroke. Only one air connection 
is required to bring air to 


motor 


the air 


Ihe built-in valve can be operated 
cither manually or bv air or electricity. 
If desired, it can be operated by one 
of these 
nother 


mcans 


in one direction and 


of them in the opposite di 
tion 
\ir operation is by means of poppet 
r bleeder the 


valve 


valves which control 
of the 


nd therefore 


movement four-wav slick 


control the air motor 


If 
I he operated ele 
trically using any one of these different 
types of control for the built-in so 
lenoids: (1 


ItSC 


valve can lx 


Low voltage, body ground 
solenoid 8 to 10 v, operated from 
the secondary circuit through 110, 220 
or 440 v circuit transformer 
which is supplied with this type; (2) 
110 v body-ground solenoid type, op- 
erating direct without the ; 
transformer; (3) 


primary 


use of a 
110 v independently 
grounded solenoids operating direct 
without the use of transformers. All 


of these means of electric control op- 


erate on a momentary contact type 
electric switch, having contact of not 
less than ] 


10 sec. Longer contact, 


however, is not harmful. 

[Ihe valve body is made of high 
quality bronze. The valve piston is 
stainless steel. The slide valve is bear- 
ing bronze sliding on a steel bar stock 


base which freedom from 


assures 
gri Oving. 


[hese air motors can be furnished 


with or without adjustable cushions 
at either or both ends of the cylinder. 
All units have adjustable speed con 
trol of the piston rod in both direc- 
tions. Nine different types of mount- 
ings are available. The motors are 
suitable for air pressure up to 200 psi. 
Lehigh Foundries, Inc., 1500 Lehigh 
Drive, Easton, Pa. 


For more informaion— 
Circle 19, inside back cover 


Extra-Heavy Duty Cam Clutches 


Extra-heavy duty ball bearing overrunning clutches for 


indexing, backstop and general duty machinery applica- 
tions, have 


actuates 


new 


components are said to be 


two-speed drives, 


1 toothed inner race driving member that 
closely spaced independently sprung cams. These 
useful for dual drives, 
ntrifugal water pump drives, forced 


and induced fan drives and ventilating fan drives. 
lapped holes are provided in both ends of the clutches 
for attaching sprockets, gears, pulleys or ratchet arms for 


drive requirements from 1,300 to 6,000 ft-lb. 


direction of rotation is 


Desired 


thus easily obtained by attaching 


the component to either side of the clutches. 
These new clutches are made to fit shafts up to 5 in. 


dia. Each have 


Chain Co., 7601 Central Ave., 


made-to-order bores and kevwavs. 
Detroit 10, Mich. 


Morse 


For more informaiont—Circle 20, inside back cover 


D hO ON PAGE 230 
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Here's how BOWER Spher-o-honed 
design lengthens bearing life... 
cuts maintenance costs! 


The Bower tapered roller bearing design features 
shown on this page are vitally important to 
every bearing user. For they illustrate the high 
quality, precision workmanship and close atten- 
tion to engineering detail that go into every 
Bower bearing. Even more important, these 
Bower design features will give you significant 


bearing advantages such as reduced wear, longer 
£ 


A COMPLETE LINE OF 


TAPERED, STRAIGHT AND 


JOURNAL ROLLER 


BEARINGS FOR EVERY 
FIELD OF TRANSPORTATION 


AND INDUSTRY 


Product Engineering 


ROLLER 


October, 1954 


bearing life and lower maintenance require- 


ments. They’ve been thoroughly proved by 
extensive use in virtually every type of bearing 
application. If your product uses bearings— 
whatever it may be—specify Bower now. Or 
better yet, call in a Bower engineer while your 
product is still in the blueprint stage. 


BOWER ROLLER BEARING COMPANY * DETROIT 14, MICHIGAN 


HIGHER FLANGE PROVIDES A LARGE, TWO-ZONE 


CONTACT FOR ROLLER HEADS, thereby reducing unit 


This exclusive Bower feature improves roller 


process provides a micro-smooth surface of hard, crystal- 
line base metal. In this way, close-tolerance precision is 
built-in to stay! No fina! adjustment is needed! 


DOWER( 


BEARINGS 





NEW COMPONENTS AND 


Electric Clutches 
And Brakes 


Electric brakes and clutches suitable for use in all types 


of industrial machinery are being manufactured in a wide 


range of sizes, making their application possible on ma 


chines which have been unable to use electric control 


[he new brakes have a removable facing that is easily 


replaced. It is similar to the replaceable lining found in 


automobile brakes. 


[his is said to make it possible for 
the brake to last as long as any machine on which it is 
installed, since thx 


only part subject to heavy wear can 


three main parts: the field, the 
ind the replaceable face 


be changed. ‘lhe unit has 


armature, The adjustment for 


brake is completely 


wear on the 


automatic and 


requires 

no manual servicing, even on machines which operate 

around the clock 
[he electric 


principle 


clutch “stationary field” 
lhis is a new method for inducing current into 


a rotating coil 


oper ites on a 


[he clutch needs no slip rings or brushes. 
Both the brake and the clutch can be controlled by a 
simple push-button, under the control of an operator, or 


MATERIALS SEI 


automatically 


continued 


controlled by electric switches, relays, elec 


tric eyes or any other automatic system. At the present 
time both the brakes and the clutches are being manufac 
tured in the torque range of 8 in.-lb to 700 ft-lb. Warner 


Electric Brake & Clutch Co., Beloit, Wis. 


For more information—Circle 21, inside back cover 


Motor Starting Relay 


[his relav was designed specifically 


for starting single phase capacitor-start, 
fractional 


It can 


capacitor-start-capacitor-run 


or integral-horsepower motor 


be used to replace the centrifugal 


switch. It is particularly applicable 
where adverse atmospheric conditions 
exist or where it is desired to have re- 


mote l 


control incorporated into an 


explosion-proof case, according to the 
maker. Most common application for 
the relay is in the starting of single 
puase, hermeticaily-sealed, refrigerator 
compressor motors. 

\ccurately calibrated at the factory 
to pick up at a predetermined volt- 
age, the relay coil is wired across the 


winding of a single-phase 


motor. In operation, the relav picks 
up only when the motor comes up to 
speed, increasing the induced voltage 
in the starting windings. The new 
relay, designated type ARR-1, is avail 
able in ratings up to 5 hp, 115/230 v. 


Schenectady, N. Y 


For more information— 
Circle 22, inside back cover 


General Electric, 


CONTINUED ON PAGE 232 
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technical bulletin 


a New 


SLAT 


ACTUATOR MERRET 
for Jet Fighters Å E ^ / // 


7 


Another linear actuator that performs a special 
function on latest sonic jet aircraft is this compact 
new model that was designed, tested and produced 
by EEMCO for one of the major air frame manufac- 
turers. It is one of many types of EEMCO linear 
actuators that can be adapted to other uses accord- 
ing to specific needs as to load, length of stroke, 
rate of travel, or other characteristic. In adapting 
TYPE D-649 one of EEMCO's production models much valuable 
development time and expense can be eliminated. 
SPECIFICATIONS 


Weight: 13.75 lbs. Stroke : 3X, inches. 
Working Load: 3400 Ibs. normal tension; 8200 Ibs. maximum tension. 
Speed of stroke with 3400 Ib. load: .55 inches per second on 
28 volt DC system. 


Maximum Static Load : 18,750 Ibs. tension. MM 
Load Limit Switch Actuation: on at 7500 Ibs Electrical Engineering 


ff at 9000 Ibs. i 
Flexible Shaft Drive Take-off: non-jamming end stops with and Manufacturing Corp. 


retraction stop adjustable within % inch. 4612 West Jefferson Boulevard 
Los Angeles 16, California 


Designers and producers of motors, 
linear and rotary actuators. 








NEW COMPONENTS AND 





l'his latching relay was designed for the service require- 
ments of business machines, and some of them are said 
to be still operating at well over 15,000,000 operations. 


For more information— 
Circle 24, inside back cover 


ACCORDING TO THE MANUFACTURER, 
this speed control incorporates full 
wave solenium rectifiers and a special 
engineered circuit, offering full-rated 


motor torque with speed ratios in ex 


and 
uous service life 


Nf 
4 





MATERIALS 


Electromechanical Latching Relay 








cess of 25:1. It contains no tubes. The 
unit is available with dynamic braking 
instantaneous 
ivailable in multiple units. Contin- 


CONTINUED ON PAGE 234 


SEE PAGE 2 continued 



















































l'he assembly shown consists of two Type GAC a-c re- g 
lays with interlocking armatures. They are aligned one . 
above the other on a common mounting bracket to save 
chassis space. The assembly may also consist of two Type . 
G d-c relays, or one a-c and d-c relay. 4 
l'ypical circuit functions performed by this relay include: ( 
(1) Hold contacts operated any length of time without 
consuming power; (2) operate contacts over one lead; 
release them over another; (3) act as overload relay 
electrically reset from remote point when tripped; (4) 
act as interlocking relay pair on either ac or dc, or com- 
bination of both. 
When either relay is energized while the other, de- can be interlocked electrically so that both coils cannot 
energized relay is latched up, it will unlatch the other be energized at once. When either relay is deenergized 
relay, allowing it to restore, and will latch itself up. When while the other relay is energized, the other relay will 
either relay is energized while the other is already ener- become latched up. C. P. Clare & Company, 3101 West 
gized, it will operate its own contacts without latching up, Pratt Boulevard, Chicago 45, Illinois. 
and without affecting the other relay. It will release as 
soon as its coil circuit is opened. The two relays, however, For more informetion—Circle 23, inside beck cover im, 
. . a 
Pneumatic Computer Attains 0.005 Percent Accuracy 
his instrument is capable of add 
ing, subtracting, averaging and ratio- 
ing. It can handle up to three separate my a me 
pneumatic input pressures with an strip Baffle 
accuracy of 4 percent. The instrument 
is intended for processes where two 
or three different signals must be com 
pared and where variables are required Nozzle 
to maintain a constant relationship to Primary Secondary 
each other. — id 
his instrument consists essentially Bellows è 
of four receiver bellows, a fixed nozzle * 
and a moveable baffle. For ratioing, 
1 broad range of adjustments from 
7:1 to 0.33:1 can be accomplished. 
l'avlor Instrument-Co., 95 Ames St., — — — — 
Rochester 1, New York 
Output conn Air supply e 









hr is claimed for this new speed con- 
trol. Erdco Engineering Corporation, 


reverse. It is also Addison, Illinois. 


For more information— 


in excess of 100,000 Circle 25, inside back cover 
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} M 
T ur eel e 
* for every fastener need! 


Phillips 
Bits -Holders—Screws" 
are Exclusive with 
Continental! 


... they can cut your production costs 


Continental is the only manufacturer producing this outstanding Phillips 
fastening combination—bits, holders, and screws. Their development has 
finally made power driving really practical, even on finished parts. 


They have cut fastening costs as much as 50% and Continental’s HY- 
PRO-Phillips bits average 2 to 4 times longer life than any other . . . one 
actually drove over 1,000,000 screws. Yes, it’s another Continental exclu- 
sive in an outstanding record of 50 years in business. 


Put your fastening needs in experienced hands. Call direct today or con- 
tact your local distributor. Continental can help eut your production costs. 


=e m 


Manufacturers of HOLTITE Fastenings 


50th JSfeesdeonia vy 


fh 
rk 
as 


P 


CONTINENTAL SCREW COMPANY 


New Bedford, Mass., U. S. A. 





N EW COMPONENTS AND MATERIALS SEE 


continued 


Moisture Trap for 
Gas, Air, Steam Systems 


A float-type moisture trap is now available for air, gas 
and steam applications. It is designed as a low-cost method 
of draining moisture and condensate continuously and 
automatically from piping systems, purifiers and other 
such equipment. They are suitable for operating pressures 
up to 200 psi and have an optional inlet for ease of in- 
stallation. 

The trap consists of a stainless steel valve, seat and 
lever, plus a durable copper hide float inside a cast semi- 
steel case. A stainless steel float can be furnished when 
specified. The valve is opened by liquid raising the float 
and closed when the float drops with the liquid level. 
These traps are furnished with either 3 or 3 in. connec- 
tions, and are tested under working conditions at the fac- 
tory after assembly. V. D. Anderson Co., 1935 W. 96th 
Street, Cleveland 2, Ohio. 


For more informaton—Circle 26, inside back cover 


Watertight Electrical Wiring Box 


Manufactured to comply fully with the JIC specification 
for these boxes, there are no extra holes or knockouts. All 
conduit holes must be cut in the box. 


[he cover has a neoprene sponge rubber gasket. The 
cover is fastened to the box by means of an external hinge 
and clamp arrangement. There are no screw holes in the 
cover-no danger of oil leaking into the box if some of 
the screws are inadvertently left off. The box is mounted 
or supported by means of external mounting feet. This 
eliminated the necessity of putting holes for bolts through 
the box proper. 

The box is made of 14 gage sheet steel, the mounting 
feet of 12 gage. All seams are gas welded. The box open- 
ing is flanged for extra strength. It has a removable panel 
for mounting chassis, timers, relays, terminal strips. The 
panel is readily assembled into the box by fastening one 


screw. Hoffman Engineering Corp., Amoka, Minn. 


For more information—Circle 27, inside back cover 


and an elastomer material. The center 


A LEATHER OIL SEAL that is reported 
to provide extremely low torque, cool 
operation, no measurable leakage and 
exceptional service even at 200 F 
consists of a chrome-retanned leather 
sealing lip, coated with a dry lubricant 


portion of the sealing member retains 
the natural porosity of leather, thus 
permitting the sealing member to 
absorb and store lubricant for use 
when the normal supply has been 


exhausted in service. National Motor 
Bearing Company, Incorporated, Red- 
wood City, California. 


For more information— 
Circle 28, inside back cover 


CONTINUED ON PAGE 236 
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CLEAN WITH SUPER-STRONG SOLUTIONS 


another successful product design 
with piping equipment by CRANE 


Bring on your toughest dry cleaning jobs—this specially designed 

Trucleen unit by The American Laundry Machinery Co., of Cin- path gut ts E 
cinnati uses soap solutions 5 to 50 times stronger than previously kinds. Crane design assures long dia- 
possible. Featuring an automatic two-bath operation, the unit RE 
handles 105 pounds of work each 40 minute cycle. ter flow control. They're easy to operate 


à t ; ... simple t intain. Specif r 
Like many manufacturers, The American Laundry Machinery m ilice ras aati i 
Co. designed piping dependability into their product by specifying and linings. Unlined valves available 
- . ; ith wed " d ds. Lined 
from the familiar Crane Catalog. And it's a time saver, too, con- us dou ME m 
taining full information on the world's most complete selection of 6-inch. 
quality piping . . . with sizes and dimensions, temperature and pres- 


sure ratings, plus helpful details on materials and construction. 


Nue — YOU'LL FIND IT HERE 
Aum ...IN YOUR 
CRANE CATALOG 


THE BETTER QUALITY... BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO,, General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING 
Product Engineering — October, 1954 



































NEW COMPONENTS 





Magnet 


has been impractical and therefore not 


inspection of large pieces 


specified on drawings in spite of its 


desirability, especially for inspecting 


welds. Now magnetic particle inspec- 
tion can be accomplished with a light 
weight, portable and low cost unit. 
It is designed especially for weld in 
spection, and for limited volume in- 
pection of any magnetic part wherever 
surface Cracks 


Ihe Y 


carrving case, about thc 


are suspected. 

5 voke kit comes in a metal 
size of a fish- 
ing box, and weighs less than 30 Ib. 


[he area 
tion of the yoke varies up to approx- 


covered by each applica- 
imately 24 sq in., and it is reported 
that large areas, many parts, or many 
feet of welds can be inspected per man 
hour. Magnaflux Corp., 7300 W. 
Lawrence Ave., Chicago 31, Ill 


For more information— 
Circle 29, inside back cover 


(1:1 


COITOSIOn- 


bore 


Consisting of a 14 in 
stroke, 


resistant body and a hand-lever valve, 


ratio) and 1 in 
this cylinder was expressly designed 
for jig and fixture work. The manu 
facturer claims that the elimination 
out of three lines adds 
to the versatility of this valve-cylinder 
combination unit, as it may be readily 


air outlet. With 


a maximum operating pressure ot 160 


of two hose 


connected with am 


psi, this new midget is expected to 


replace bulky mechanical clamps. 
Rotex Punch Co., Inc., San Leandro, 
Calif. 


For more information— 


Circle 30, inside back cover 


This stainless steel hose clamp is 
detachable and can therefore be ap- 
plied quickly to hose which is already 
in position. The one-piece hardened 
tightening screw is deep slotted and 


will accommodate any size screwdriver 


AND 


MATERIALS SER 











Tool Facilitates Magnetic Inspection 


Midget Air Cylinder 


PAGE zz2 


continued 










































































































1 





No special tool is required. The hous 
ing is of a patented, one-piece design, 
compact and enclosed to permit the 
proper band width and flexibility for 
leakproof sealing. These clamps are 
made to fit hose with 4 to 23 in. and 
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even larger inside diameters. Wittek 
Mfg. Co., 4305 W. 24th Pl., Chicago 
23, M. 


For more information— 
Circle 31, inside back cover 


CONTINUED ON PAGE 238 









DIAL THE SPEED — CONTROL THE PROCESS 


with a Performance Rated. 
SELECTIVE SPEED 


Offers automatic control integrated with your 
process. 





























e Covers a wide speed range—forward or reverse. 
e Starts, stops—fast or slow. 
e Allows forward or reverse jogs. 


Controls one or more motors. 





With a Century Performance Rated Selective 
Speed Drive, you can often integrate speed 

changes to cycle automatically as the process 
requirements dictate. 


You can automatically regulate metal cutting 
for optimum cutting speeds. 


e Make the speed change automatically sensitive 
to changing temperature or pressure. 


e Make the speed change automatically sensitive 
to changing diameter of a feed roll. 


p—————— ——— 
nena 


e Make the speed change automatically sensitive 
to the viscosity of a mix. 


e You can use many different kinds of control 
devices in the control circuit to change speeds 
... to jog...to apply dynamic braking, etc. 













You’re welcome to full information on your 
specific drive problem. Call your nearest Century 
District Sales Office or Century Authorized 
Distributor, or write direct. See telephone listings. 


Century makes A. C. and D. C. motors 
L4 to 400 H. P. 


RS CENTURY ELECTRIC COMPANY 
1806 Pine Street, St. Louis 3, Missouri 
Offices and Stock Points in Principal Cities 
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The Ultimate 
in Labeling 


AORE 


Colorful anodized aluminum 
for permanent identification 


TOUGH 

Metal-Cals withstand ex- 
treme surface abrasion 
—are ideal under the 
most adverse conditions. 
They are thin, tough, 
modern nameplates — 
with no projecting rivets 
or screws. 


HEAT RESISTANT 


Metal-Cals meet all 
government require- 
ments for permanent ad- 
hesion in extreme heat 
and cold. May be used 
under any conditions, 
from —62°F. to 300°F. 


VERSATILE 


Metal-Cals excel for 
any type of permanent 
labeling... for product 
identification, wiring dia- 
grams, detailed instruc- 
tions, component parts 
and finished assemblies. 


Mela! (als come in a variety of 


attractive colors—matte or shiny finish 
—any size or shape. 


eS apply easily and 


quickly. Pressure-sensitive adhesive 
eliminates drilling, screws, rivets, pins 
or other fasteners. 


Metal [als 
Bees cui assure permanent 


legibility of the finest lettering or 
diagrammatic detail. 


Write for FREE SAMPLE 
| TEST the advantages of METAL-CAL 


Manufactured byyC & H Supply Co. 
415 East Beach Ave., Inglewood 3, Calif. 


Nome 





Company__ 


I 


Address 


ots sutbrdb am RR 


*T.M. Reg. U.S. Pat. Off. 


New Parts and Materials 


Explosion-Proof 
Solenoid Air Valves 


[his valve's extremely short sclenoid 
stroke, with pilot operation, is said 
to eliminate thc problem of coil burn 
out. Poppet design with a linear seal- 
ing contact on resilient seats makes 
both pilot and main valve self-scaveng- 
ing. The effectiveness of this design 
has been borne out in extremely dusty 
installations like 
equipment 


cement batching 

Ihe cover of the explosion-proof 
housing is removable for quick access 
to the solenoid: the inter 
changeable, making it easv to convert 


coils arc 


to anv standard voltage bv a simpk 
Barksdale Valves, 5125 
Los Angeles 58, Calif 


coil change. 


Alcoa Ave.. 


For more information— 
Circle 32, inside back cover 


Forged Neutral Bar 


By forging the circuit bars into th« 
main line 


^ 


connectors at a 20 deg 
angle, wire insertion of every branch 
circuit into this neutral bar is easier 
and it is that the unit is 
stronger and separate connectors are 


eliminated. The new 


asserted 


bar is shown 


. . continued 


on a plastic block, used for mounting. 
It is sold with or without this block. 

Design of this neutral bar has 
been kept compact so that they can 
be used in limited space. Wiring has 
been simplified because it is not 
crossed. Connections are made par- 
allel to each other. Better connections 
also result because there is no spread 
ing of wires awav from the setscrew 
head. ‘The usual washer-head screws 
are eliminated and there is no forming 
of wires around and under the screw 
head. 

A larger range of wire sizes can be 
Circuit taps take No. 14-6 and 
250MCM-6. 
Outlets are identified and circuits can 
be traced easily. Extra-hard drawn 
scamless copper tubing is used in these 
neutral bars for 


used. 


the main line load is 


better conductivity 
and required maximum strength. 
Construction UL-tested as 
well as by the Canadian Standards 
Association. Ilsco Copper Tube and 
Products, Inc., Mariemont Ave., Cin 
cinnati 27, Ohio. 


has been 


For more information— 
Circle 33, inside back cover 


Hermetically Sealed 
Adjustable Thermostat 


Electrical 
Series are 


thermostats of the C8 
actually temperature-oper 
ated switches, designed primarily for 
electronic and aircraft applications and 
asserted to be suitable for various types 
of temperature alarm or cut-off service. 
(hey are adjustable either at the fac- 
tory or by the purchaser, by means of 
an adjusting arm which projects thru 
They 
can be set to operate at any temper 
ature—100 or up to 300 F and they 
may be exposed to any temperature 
within this range without 
of control point. 

Shocks up to 150 G and vibration of 
25 6 at frequencies up to 1000 cycles 


the wall of the sealed space. 


change 


pe. sec do not damage the thermostats 
The 


encasing shell is the temperature-re 


or change their operating point. 


sponsive element, providing rapid rc- 
ponse since it is imn direct. contact 
with the controlled. The 
contact structure and a mechanism to 
multiply the shell expansion are pro- 
tected inside the hermetically 
space. 

Factory settings are ordinarily made 


medium 


sealed 
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STOCK LIST NO. 4 


DO YOU HAVE YOUR COPY OF 
THE NEWCOMPOSTocK LIST? 


; \ } 4 
L] \ | 
This Stock List is the direct result 
of 70 years of our manufacturing 
records of billions of bearings pro- 


duced for the leaders of American BOUND BROOK OIL-LESS BEARING CO.. EST. 1883. BOUND BROOK WJ 


Industry. You too will be pleased 


d 7 
with the 20 pages of latest infor- ez P I "zi 


MEM POWDER METALLURGY BEARINGS + PARTS 





Specify THOMAS ropt 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 


s) 


Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 


DISTINCTIVE ADVANTAGES 
EXPLANATION 
Requires No Attention 


Visual Inspection 
While Operating 


NO MAINTENANCE 


NO LUBRICATION 


NO BACKLASH 


Free End Float under Load and 
Misalignment. No Rubbing Action 
to cause Axial Movement 


CAN NOT 
“CREATE” THRUST 


PERMANENT 
TORSIONAL 
CHARACTERISTICS 


Drives Like a Solid Coupling 
Elastic Constant Does Not Change 
Original Balance is Maintained 


Thomas Couplings are 
made for ao wide range 
of speeds, horsepower, 
shoft sizes and can be 
assembled or disassem- 
bled without disturbing 
the connected machines, 
except in rare instances. 


Write for new Engineering Catalog No. 51A 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 


New Parts and Materials 


to a tolerance of +1 F and differential 
is about 1 F. Contact rating is 5 
amp at 115 v, ac. Consistent control 
within +3 F is feasible with moderate 
loads in well-designed systems. High 
potential test is 1259 v, ac, and leakage 
resistance is 500 megohms min. The 
basic thermostat is 4 in. dia and 2i 
in. long. Weight is 0.04 Ib. The 
unit is available with mounting 
flanges, mounting brackets and pipe 
threaded fittings. G-V Controls Inc., 
28 Hollvwood Plaza, East Orange, 
N. J. 


For more information— 
Circle 34, inside back cover 


Side-Operated 
Safety Switch 


A 200-amp safey switch has visible 
blade construction, ample gutter 
space on each side for wiring, new 
patented fuse holder and optional use 
The 
new unit was designed for residential 
and commercial applications such as 
lighting and appliance loads 
Pacific Electric Co., 50 
Newark, N. J. 


of solder or crimp-type lugs. 


Federal 
Paris St., 


For more information— 
Circle 35, inside back cover 


A-C Rate Generators 
And Servo Packages 


The rate generator, also known as 
a “dragcup tachometer” incorporates 
a specially designed high-purity copper 
alloy cylindrical dragcup which serves 
as the rotating element. It rotates in 
the air gap between a cylindrical stator 
and a core, both of machined, lami- 
nated magnetic steel. 

The instrument functions as a two- 
phase induction generator. When one 
stator phase is excited by a constant 


continued 


frequency, constant amplitude voltage 
source, the output voltage from the 
other stator phase has an amplitude 
proportional to the speed of the drag- 
cup and a frequency identical to that 
of the excitation voltage. 

A major use for this instrument is 
as a velocity feed-back element in 
servo systems. It has also been used 
in tachometric applications, and as 
computing elements where rate is a 
direct function. In general, it is 
used anywhere it is desired to convert 
speed to a-c voltage. 

The rate generator is available in 
four models for 60 cycle and 400 
cycle operation, with or without tem 
perature compensation; temperature 
compensated units operate over a wide 
environmental range. These rate gen 
erators are available in single shaft 
packages with any of the manufac 
turers 10w servo motors. Ford In 
strument Co., 31-10 Thomson Ave., 
Long Island City 1, N. Y. 


For more information— 
Circle 36, inside back cover 


Rigid Plasic Pipe 


This piping is reported to be light in 
weight, odorless, tasteless and non- 
contaminating and to resist all inor- 
ganic acids and alkalis with the excep- 
tion of a few strong acids. Though 
satisfactory for petroleum products 
generally, it has limited resistance to 
organic solvents. Moisture absorption 
rate is low. Good strength, rigidity 
and chemical resistance are maintained 
over a temperature range of —40 to 
170 F 

The new pipe is supplied in sizes 
from 4 to 2 in. in standard 20-ft 
lengths, with choice of two wall thick 
nesses extra-heavy duty (IPS Schedule 
80), and standard (IPS Schedule 40). 
Fittings are also available, with stand 
ard IPS threads. Working pressures 
at 70 deg F for the extra-heavy duty 
pipe range from 300 psi for the 4 in. 
pipe to 150 psi for the 2-in. Standard- 
wall working pressures range from 150 
psi for 3 in. to 75 psi for 2-in. Max- 
imum working pressures of thermo- 
plastic pipe are reduced as tempera- 
ture goes up, and the value for 170 F 
is about half that at 70 F. 
working 
safety 


These 
pressures are based on a 
factor of 5 to 1. This piping 
is not recommended for temperatures 
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ALUMINUM 








Reynolds Increased Wire, Rod 
and Bar Capacity Helps Meet 
Screw Machine Stock Demand 

A new mill which has capacity to produce 
36 million pounds of aluminum wire, rod and 
bar products annually has been completed at 


Sheffield, Alabama. This mill, with 
130,000 square feet of floor space, almost 


new 


doubles Reynolds capacity for the production 
of these products—an important step toward 
keeping pace with many industry demands 
including the increased consumption of alumi- 
num screw machine stock which has tripled 
in tonnage in the past six years. In this con- 


nection, it is interesting to note that there are | 
109,370 multi and single spindle screw ma- 


chines in the country today. 

Reynolds offers a complete line of alumi- 
num screw machine alloys. They are excellent 
for screw machine work because, job for job, 
they machine at greater speeds and feeds— 
with standard tools, or with slight modifica- 
tions for the higher speeds. You can increase 
production and cut material, handling and 
shipping costs with strong, lightweight alumi- 
num that gives you three times the number 
of pieces per pound. 

Rust-free aluminum often requires no fin- 
ishing but, when needed, takes most of the 
regular metal finishes . . . also permits a wide 
choice of attractive anodized finishes in natu- 
ral tones and sparkling colors. 


























For prompt delivery on aluminum screw 
machine stock plus design and fabrication 
engineering service, call the nearby Reynolds 
Office or Distributor listed under " Aluminum" 
in your classified telephone directory. They'll 
also show you how you can increase your sales 
and save your customers money if you submit 
alternate quotations based on atuminum when 
other materials are specified. 


—————————————————aAa 


Send for 124-page handbook, "Machin- 
ing Aluminum Alloys", index of 
Reynolds Literature. Free when re- 
quested on business letterhead. Write 
Reynolds Metals Company, 2576 South 
Third Street, Louisville 1, Kentucky. 


See 


| 
| 
| 
l 
| 
| 
2 


————————— A—À 





* * * Fifteenth in a Series to Industry on Aluminum Uses and Developments * * x 


ALUMINUM DIE CASTINGS USED IN POWER MOWER 


New RPM Lawn-Boy Uses Aluminum Die Castings for 


Light Weight, Strength, and Production Economies 


The new Lawn-Boy Power Mower, made by the RPM Manufacturing 


| Company of Lamar, Missouri, offers an outstanding example of how die cast 


aluminum parts benefit both manufacturer and consumer. Mower housing, 


incorporating a 45 cubic inch muffler, engine shroud and wheels are all die 


cast with Reynolds Aluminum. Die cast aluminum engine parts include starter 
pulley, flywheel, armature plate, crankcase, reed plate, carburetor, piston, 
connecting rod and sub base, all shown in the cutaway illustration. 


























RPM Lawn-Boy 
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New Interlocking Ingot 
Introduced by Reynolds 


This unique ingot design—another Reynolds 
Aluminum first—is more easily palletized, 
makes stronger bundles that arrive intact and 
are safer, easier to han- 
dle. Bundles be 
double or triple stacked 
to provide shipping 


can 


and storage economies. 
In addition, the greater 
surface area gives 
quicker melt down. A 
surface 
of 
trapped moisture and 
dirt. 


For more complete 


smoother top 


eliminates chances 


call the 
Reynolds Office or Pig and Ingot Distributor 
listed 


information 


under “Aluminum” in your classified 


telephone directory or write direct. 








“Primarily, aluminum was chosen because 
it offers excellent durability with considerably 
less than half the weight of a comparable steel 
says the RPM Company. “This 18” 
Lawn-Boy weighs only 37 lbs., but if the same 


casting," 











mower were made of steel, it would weigh an 
estimated 93 lbs., 4 ozs. 


" Also, 


less readilv, thus producing a mower that 


aluminum transmits sound much 
absorbs rather than amplifies engine noise 
From the production standpoint, aluminum 
is easily cast and lends itself well to difficult 
contours. It is less expensive both in design 
and production. It has what production men 
call “‘machineability’. Because of its natural 


attractiveness and weather 


resistance, many 
aluminum parts need not be painted.” 
Remember—for die castings or any other 


aluminum parts, the assistance of Reynolds 
engineering and styling service is available 
to 


of aluminum’s 


without obligation 
make full 


tages. Consult Reynolds Specialists on your 


manufacturers 


help 


use many advan- 


next design or redesign project. Call the 
Reynolds Office or your nearby Reynolds 
Distributor listed under “Aluminum” in your 


Or write Rev- 


classified telephone directory 
nolds Metals Company, 2576 South 
Street, Louisville 1, Kentucky. 
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(Continued From Preceding Page) 


Aluminum Foil Protects 
Mainsprings of Watches 


Aluminum foil, popular in homes as a pro- 
tective wrapping material, is finding increasing 
application in industry. A new use is reported 
by Hamilton Watch Company, Lancaster, 
Pennsylvania, who wraps trays of its Dynavar 
mainsprings in foil before heat-treating. 

The Reynolds Wrap is used as a precau- 
tionary measure to keep the springs clean 
until placed in a vacuum furnace, and to pro- 
tect the springs’ bright finish from possible 
oil or vacuum leaks which might cause dis- 
coloration during the four hours they are 
heat-treated in the furnace. 

The watch firm also uses the foil to protect 
its dies, tool steel parts, and machined com- 
ponents during tempering. Wrapping the parts 
in Reynolds Wrap before tempering at tem- 
peratures below the melting point of the wrap 
prevents atmospheric discoloration and con- 
tamination of the This the 


parts. retains 


bright finish of the heat-treated parts and | 


eliminates a cleaning operation which might 
otherwise be necessary. 

For more information on aluminum foil as 
a protective industrial packaging material, 
write Reynolds Metals Company, 2576 South 
Third Street, Louisville 1, Kentucky. 


Reynolds Do-It-Yourself 
Aluminum Used in Plant 
Maintenance Projects 


Reynolds Do-It- Yourself Aluminum, a spe- 
cial type of aluminum alloy primarily for 
home maintenance and improvement projects, 
is also being used in plant maintenance work. 


Reynolds Do-It-Yourself Aluminum can be 
worked without special tools. You can saw it, 
plane it, joint it, shape it and drill it with 
standard woodworking hand or power tools. 

Reynolds Do-It-Yourself Aluminum also 
has the rustproof qualities, permanence and 
attractiveness of regular aluminum. 

Reynolds Do-It-Yourself Aluminum is 
available in tubing 


RS 


rods, bars, angles, plain, 
embossed and perforated sheets, screws and 
other fasteners. 

Chances are, this amazing new material can 
be put to work in countless maintenance and 
improvement projects around your plant. For 
a complete package assortment of Reynolds 
Do-It-Yourself Aluminum, see your hardware 
supply house. Individual items are available 
at hardware and building supply dealers. For 
full details write Reynolds Metals Company, 
2576 So. Third Street, Louisville 1, Kentucky. 


Printed in U.S.A. 


Press Parts From Reynolds Aluminum Fabricating 
Service Help Give You the Most From Your Designs 


Appliance, automotive, houseware and many other manufacturers in widely 
diversified industries are relying on Reynolds Aluminum Fabricating Service 
for the production of aluminum parts ranging from a small aluminum tumbler 
to a one-piece 12’ by 4’ 8” aluminum boat hull. 


Reynolds A54S Alloy 
Benefits Tank Industry 


An aluminum-magnesium alloy of particu- 
lar interest to the tank industry is now avail- 
able from Reynolds Metals Company. This 
alloy, A54S, is available as sheet and plate in 
the annealed and intermediate (work hard- 
ened) tempers. It has properties between 52S 
and 56S with mechanical properties somewhat 
higher than those of 52S and in some tempers 
comparable to those of 61S-T6. 

The excellent corrosion resistance, welda- 
| bility and strength of A54S make it ideal for 
tank construction of all types, especially those 
required to hold pressure. It has been found 
that the high strength of welded A54S makes 
possible the use of lighter gauges in the manu- 
facture of pressure vessels, thus reducing 





Several tank manufacturers 
have indicated that material cost reductions 
effected by going to A54S are in the neighbor- 
hood of 20%. 

Ammonium nitrate fertilizer tanks, trucks, 
trailers, tank trailers, ships and other welded 
assemblies are a few of the places where the 
A548 alloy offers definite advantages. 

For full details call the Reynolds Office or 

| Distributor listed under “Aluminum” in your 
classified telephone directory. For your free 
copy of the 130 page handbook, “Aluminum 
Structural Design,” and a complete index of 
other literature, write on business letterhead. 
Reynolds Metals Company, 2576 South Third 
Street, Louisville 1, Kentucky. 


material costs. 


Aluminum Advantages Aid 
Pulp and Paper Industry 


An increasing interest in the use of alumi- 
num in the pulp and paper industry is being 
shown by mill operators and management be- 
case of aluminum’s light weight, resistance to 
corrosive fumes and low maintenance costs. 
Aluminum and its alloys are being used in 
| the plants for ventilating ducts, screen covers, 
| walkways, railings, ladders, bus bars, suction 
boxes, conduit and pipe lines for nitric acid 
and distilled water. In the woods and logging 
divisions, aluminum logging chutes and flumes 
are being used successfully. 
There are serious corrosion problems in this 
industry, not only with the equipment used 
for the chemical production of pulp but with 
the metals used in the plant structure. While 
| such members are not in actual contact with 
| the processing liquors they are subjected to 

the action of chemical fumes, dusts, dirt and 
| moisture. Chemical dusts and dirt deposited 


lon a metal may stimulate corrosive attack 
| because they can retain moisture and some 
may even become liquid by absorbing mois- 
ture from the air. Aluminum’s resistance to 


these contaminants is well known. 


In two plants alone, Reynolds offers 128 
presses including mechanical presses from 2 to 
1700 tons and hydraulic presses from 300 to 
5000 tons. Reynolds can furnish press parts 
from simple blanks to 
deep drawn parts of 
large area; from very 
thin to the thickest 
aluminum that can be 
drawn. 

If your designs call 
for aluminum parts 
that require blanking, 
punching, drawing, 
forming, stamping, 


Aluminum Pitcher 
and Tumbler 


piercing, or other press 
operations, Reynolds 
Aluminum Fabricating 
Service can produce 
these parts to your 
specifications. 

The great variety of 
Reynolds specialized 
' equipment permits you 

„Aluminum to obtain the economy 

Truck Wheel of the machines best 
suited to your purpose without making the 
tremendous capital investment in equipment 
and added plant capacity which would other- 
wise be required. Rey- 
nolds quality control 
from mine to finished 
product and Reynolds 
experienced design and 
engineering service go 
hand in hand with these 
facilities to assure you 
the most from your 
designs. 

For full details call 
your nearby Reynolds 
Office or write to Reynolds Aluminum 
Fabricating Service at the address below. 


Aluminum 


Deep Well Cooker 


Aluminum Medical Chest 


= — — — — — — — — — — — — — ee — 


- 
A free 24 page "Catalog of Facilities" is 
available by writing Reynolds Alumi- 
num Fabricating Service, 2065 South 
Ninth Street, Louisville 1, Kentucky. 
Other catalogs covering Appliance Parts 
and Roll Formed Shapes are also free 
on request. 


Lo — — — — — —À —À — —À — — 
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diem is usually determined from the standpoint of 
just sheer bulk. The elimination of costly, useless dead- 
weight in closed die forging emphasizes the intensified 
structural strength and added part durability obtainable 
by this method of production. Forging compacts the grain 
structure, kneads the steel fibers into a dense mass of flaw- 
less part strength. Metal quality can be developed to the 
exact degree required to meet a specific service condition. 


The process of examining the problem of deadweight can 
be easily checked with the aid of Problem Parts Charts 
for Design Engineers, Production Executives, Metallur- 
gists and Purchasing Agents. With these aids and consul- 
tation with a forging engineer, you can obtain the correct 
combination of strength and quality without deadweight 
as well as the many economic advantages of forgings. The 
forging engineer can also acquaint you with new cost- 
reducing techniques for the production of many so-called 
"impossible-to-forge" designs. Call a forg- 
ing engineer to assist you with any of your 
part design analyses—he symbolizes service 
without obligation. 


DROP FORGING 
ASSOCIATION 


605 Hanna Building 


CLEVELAND 15, OHIO 
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don’t need “Deadweight” toy 
make them TOUGH and STR! 


Dies", reveals all aspects of the closed die forging 
process of forming parts. Represents over ten years of 
planning and research. It is available for industrial 
training, sales training, instruction in engineering 
and metallurgy courses at the college level, and for 
technical, industrial and engineering societies. 
Write for information about loan of film without cost. 














































This book te! ; why forgings are used for 
the toughest work loads. Engineering, 
production and economic advantages 
obtainable with closed die forgings are 
presented in this reference book on forg- 
ings. Write for copy today or attach 
coupon to your business letterhead. 


A New full color 33 min., 16mm. 
Movie entitled, “Forging in Closed 








DROP FORGING ASSOCIATION 
605 Hanna Bidg., Cleveland 15, Ohio 

Please send 64-page booklet entitled, "Metal Quality 
—How Hot Working Improves Properties of Metal. 
1953 Edition. 

Name 

Position 

Company 

Address 
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ANALOG COMPUTER 
and SIMULATION 
dM 


now available 


cMiCAGO X V4 9 X 


DETROIT 
J RICHMOND 


% LOS ANGELES 
~ BIRMINGHAM Ý 


was BATON ROUGE 4 
A 


NATIONAL NETWORK OF 
EASE* COMPUTER FACILITIES 
OFFERS IMPORTANT BENEFITS 


LECTRONIC 
NALOG 
IMULATING 
QUIPMENT 


Now available for consultation and hire 
are competently-staffed independent or- 
ganizations fully-equipped with EASE 
computers and linked in a network to 
provide full interchange of experience 
and operational techniques. 


Users of a local facility thus benefit by 
the availability of latest EASE equip- 
ment at all times, and the pooled ex- 
perience in techniques developed by all 
network members. 

fou are cordially invited to discuss 
research, design or development prob- 
lems involving mathematical analysis 
or system simulation with your nearest 
EASE facility. 


RICHMOND, CALIF. (San Francisco area) 
Berkeley division Beckman Instruments Inc. 
Chalmer Jones: LAndscape 6-7730 


LOS ANGELES, CALIF. 
Dynalysis, Incorporated 
E. Noneman: ARizona 7-6786 


BATON ROUGE, LA. 
Lousiana State University 
L. V. Mclean 


BIRMINGHAM, ALA. 
Southern Research Institute 
A. J. Thomas, Jr.: 54-2491 


ROSELAND, N. J. (New York City area) 
Gawler-Knoop Co. 
Allyn W. Janes: Digby 4-8417 


ARLINGTON, MASS. 

Technical Operations 

J. Luvalle: ARlington 5-8383 
CHICAGO, DETROIT, MONTREAL — 


facilities open soon. 42 


Computer application bulletins available 
on request... please address Dept. KIO 


division — -~ 
Berkeley BECKMAN INSTRUMENTS INC. 


2200 WRIGHT AVENUE, RICHMOND, CALIF, 
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New Parts and Materials 


above 170 F, nor for temperatures 

below —20 F, where physical shock 

is present. American Hard Rubber 

Co., 93 Worth St., New York 13, 
N. Y. 

For more information— 

Circle 37, inside back cover 


Custom Solenoids 
From 20 Standard Parts 


A newly designed line of d-c sole- 
noids said to number 300 types, may 
now be assembled to order from 20 
standard parts. This means exact re- 
quirements may be met without sac- 
rificing economy, interchangeability 
and reasonable delivery. The new de- 
sign is also asserted to allow simplified 
changeover to push-or-pull models by 
adding a threaded £s in. dia. pushrod 
to any plunger. Joseph Pollak Corp., 
81 Freeport St., Boston 22, Mass. 


For more information— 
Circle 38, inside back cover 


Binder for Glass Fiber 
Mats and Preforms 


[his acrylic-type water emulsion 
forms a hard, colorless, thermoset 
polymer when heated. It can be sub- 
jected to 450 F for 5 min without 
discoloring. Binder P-812 diluted with 
water can be spraved conveniently 
with standard spraying apparatus; a 
2 to 6 percent solids solution is rec- 
ommended. Rohm & Haas Co., 
Washington Square, Philadelphia 5, 
Pa. 


For more information— 
Circle 39, inside back cover 


Light-Duty Toggle Clamps 


Specially designed to hug the fixture 
and with a flop-over action which 
flicks the spindle and holding bar com- 
pletely away from the working sur- 
face, these toggle clamps are pro- 


continued 


posed for wherever sheets of metal 
or plastic are to be positioned for 
light-duty processing. They come 
in two models, 507-U and 507-S. The 
507-U has a U-bar which permits 
adapting various spindles for proper 
work contact, especially where there 
are no welding facilities. Several 
spindles may easily be mounted in 
this U-bar. 

The 507-S has a solid carbon-steel 
holding bar instead of the U-bar. 
They come with a positionable bolt 
retainer which may be welded to the 
bar at any desired angle. This model 
is recommended for holding sheets or 
strips of metal during welding, drill 
ing and for holding sheets of plastic 
during laminating, cementing, vac 
uum-drawing and other similar manu- 
facturing operations. 
ing devices weigh 12 oz and have 
instant positive holding pressure of 
600 Ib. Detroit Stamping Co., 350 
Midland Ave., Detroit 3, Mich. 


These new hold- 


For more information— 
Circle 40, inside back cover 


Flush Latch Prevents 
Accidental Opening 


Flush latches designed for equip- 
ment applications such as inspection 
and access doors employ the “over- 
center” or toggle action movement to 
assure positive door closing. Once 
closed, it is reported, doors can be 
accidentally opened only by forces 
strong enough to cause structural dam- 
age—yet fingertip pressure only will 
open the latch. For added conven- 
ience, the latch button can be used 
as a handle for opening and closing. 
Improved rubber gaskets around the 
latch opening make the latch splash- 
proof, moisture resistant and dust- 
proof. 

Weighing only | 0z., the device is 
ruggedly constructed of stainless steel. 
It has fewer parts than comparable 
latches. The latch is attached to doors 
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TITANIUM RINGS 
an Almenrivan Welding Specially arr 


52100. Also special alloys such 
as Timken 16-25-6, 17-22AS, 
. i 19-9DL, 19-9DX. 


f 


iron base, heat-resistant alloys 
such as chromium and nickel 
chromium steels. 


A 


Nickel base alloys, such as 
Monel* and Inconel*. 


As early as 1949, American Welding was developing 
production techniques for flash butt-welding of Weldable aluminum alloys. 
Titanium. Today it produces Titanium rings in 
addition to a host of other welded components for 


U. S. airframe and engine manufacturers. 


If working Titanium or any of these metals present a 
manufacturing “headache” in your plant, call or write. 
Our Product Development Division will be glad to 


work with you. Cobalt base alloys such as 


AMERICAN: ws 
WELDING. hs ns ua 


American Welding is equipped 
to do for you. 


WELDING...MACHINING...FABRICATING 


" Registered 
Trademark 


Nickel 
Company 


THE AMERICAN WELDING & MANUFACTURING COMPANY - 140 DIETZ ROAD, ‘WARREN, OHIO 
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with four 4-in. dia rivets, and can be 
installed without special punches or 
tools. Overall length of the latch is 
34-in. Latches stocked can accom 
modate a wide range of thicknesses 
and doors. Modern Aviation Co., 
2812 S. Main St., Los Angeles 7 
Calif. 


For more information— 
Circle 41, inside back cover 


Quadrant Orifice Plate 


WI DER AN D sii», This quadrant orifice has a rounded 
=g aey | approach on its upstream face in con 
WIDER USE. — | trast to the usual sharp edge. "This 


feature makes the orifice insensitive 
to viscosity changes so long as the 
throat Reynolds number does not 
exceed 250,000. Extensive tests in- 


PEARLITIC MALLEABLE CASTINGS., dicte that this type of orifice can be 


5 » used with liquids where the throat 
as engineers see its many advantages Reynolds numbers are as low as 500 
and as high as 250,000. 

The quadrant type of orifice is rec 
ommended primarily to measure flow 
of fluids whose viscosities vary. In ad- 
HIGHER STRENGTH: Ultimate strengths range between 60,000 dition, it lends itself to the measure- 


ae : ment of small flows. Tavlor Instru- 
and 90,000 psi; yield strength between 40,000 and 70,000 psi. cuit Ce. 905 Aun QU Redi 


EASILY MACHINED: Machinability index (B1112 Steel — 100) l, N. Y. 
ranges between 80 and 90. 


DESIGN ADAPTABILITY: Because of its good fluidity,it can be 
cast in thin sections and in complicated shapes. 


For more information— 


eye 
WEAR RESISTANCE: Withstands excessive wear under Ciclo 42, insido Suck ent 
heavy loads at high speeds. 


LOCALIZED HARDENING: Sections of the casting can be flame 
hardened or induction hardened before or after machining. 


BEARING PROPERTIES: Good non-seizing properties in 
metal-to-metal contact. 





FINE FINISH: Can be given a very smooth finish where 
desired. 


You will find many applications for Pearlitic Malleable 
castings — particularly as a replacement for forgings, 
stampings and weldments — where reduced weight, less 
machining time, fewer assembly operations and 


better appearance are important production and 
sales considerations. 


NATIONAL 


MALLEABLE AN D STEEL Suitable for use with most non-ad- 


COMPANY hesive chemicals, milk, oils, refriger 
Cleveland 6, Ohio ants such as ammonia and the 


“Freons” and all condensed gases, 
The Nation's largest independent producer of malleable and pearlitic malleable this level indicator is operable over 


LESS. 
Ts 


E 


Capacitive Level Indicator 
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= HIGH PRESSURE 


TCR HYDRAULIC CYLINDERS 


PISTON RODS 


Prevent Scratch-Damage, 
Nicks and Rust 


"Stock" Models for Immediate Delivery 
Added to Famous "Custom-Built" Line 


Miller "Custom-Built" Cylinders are available on 
normal delivery in an almost infinite selection. 


Identicai-quality “Stock” Cylinders are available 


aD STEEL HEADS, Tried M —: I b i 
NON-CU INED: 14". 2 and 4" bore sizes 
CAPS and MOUNTINGS 


aid 

each available in 2", 4", 6", 8", and 11" strokes. 

e N CUSHIONED BOTH ENDS: 2”, and 3}” bore sizes 
auni Breakage each available in 3", 5", 7". 9". and 13" strokes. 


"Stock" Cylinders are basic Model H53 with foot, 
flange and pivot mounting attachments available as 
desired. 

NOTE: Additional sizes are being added to augment the 
above list. Stock Air Cylinders also available. 


Write For Complete Stock List 


M 
= 
me 
P 
En 
— 
= 


DIRT WIPER SEALS Standard Leather Cup Seal As- 


Protect Rods, Seals, Bushings sembly Shown ls Interchange- 
able With Miller Standard Piston 
Ring Piston Assembly 


MET J.1.C. HYDRAULIC 
STANDARDS years before 


WRITE FOR CYLINDER BULLETINS H-104 and A-105 coos 
hin T their adoption in 1949. 


Complete Miller cylinder line includes: air cylinders, 
1%" to 20” bores, 200 PSI operation; low pressure hy- 
draulic cylinders, 1%” to 6” bores for 500 PSI opera- SPACE-SAVING SQUARE 
tion, 8” to 14” bores for 250 PSI; high pressure hydraulic I 7 s 
cylinders, 14” to 12” bores, 2000-3000 PSI operation. DESIGN originated by Miller in 
All mounting styles available. 1945. 


MILLER FLUID POWER CO. 
SALES AND SERVICE FROM COAST TO COAST (Formerly MILLER MOTOR COMPANY) 
CLEVELAND + YOUNGSTOWN e DAYTON « PITTSBURGH « PHILADELPHIA « - j } 
BOSTON e HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
RAPIDS e DETROIT « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS NLD - 2002-04 N. Hawthorne Ave., Melrose Park, Ill. 
e MILWAUKEE e LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES » ul —- 


SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
e HOUSTON e TORONTO, CANADA and OTHER AREAS 


AIR & HYDRAULIC CYLINDERS « BOOSTERS + ACCUMULATORS 
COUNTERBALANCE CYLINDERS 











Newark Wire Cloth is made of all malleable metals such as aluminum, 
brass, bronze, phosphor bronze, copper, monel, Nichrome, nickel and stainless 


steel; as well as the noble metals such as gold, silver, platinum, etc. 


This wide range of metals enables you to select the one wire cloth to meet your 


conditions of corrosion and/or contamination. 


In all metals, Newark Wire Cloth is accurately woven in a wide range of meshes, 
ranging from very coarse (4 inch space cloth), to extremely fine (up to 400 
mesh). Our reputation for ‘Accuracy’ through more than 75 years is your 


guarantee of wire cloth quality. 


We maintain a large stock of popular sizes in the more commonly used metals 


and can make prompt shipment. Let us quote on your requirements. 


jewark 


ire Gloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 


Send for our New Catalog E. E 
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a temperature range of 500 to -425 F, 
and from high vacuum to 100,000 
psi. It uses a capacitive-type probe 
with no floating or moving parts or 
electrodes. 

Various probe lengths, materials 
and designs are available to cover dif- 
ferent ranges in the rise and fall of 
materials, the character of substances 
encountered and special problems 
such as the sanitary needs of the food 
and dairy installations or the non- 
entraining requirements of relativel 
viscous materials. 

Standard instruments provide for a 
ten-foot separation between the probe 
and the equipment housing. However, 
the interconnecting coaxial cable can, 
if necessary, be as long as 1,000 ft. 
l'hermo Instruments Co., 1310 Coun- 
tv Road, Belmont, Calif. 


For more information— 
Circle 43, inside back cover 


Hydraulic Control Valves 


A series of eight new hydraulic con 
trol valves have ball detents for posi- 
tion locking. Included are six three- 
position, four-way valves and two 
two-position, four- and three-way 
valves. Logansport Machine Co., Inc., 
Logansport, Ind. 


For more information— 
Circle 44, inside back cover 





Co.npact Electronic Relay 


[his electronic relay is described 
as having been designed for those 
applications requiring a compact, inex- 
pensive unit, such as stop-motion de- 
vices, gaging and control of various 
components from contact-making in- 
struments. It will operate dependably 
with a relatively poor initiating con- 
tact, having been called a "contact 
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New Parts and Materials continued 


amplifier” because it allows the pres 
ence of a high resistance in its control 
or initiating circuit. 

Control circuit voltage and current 
are extremely low, allowing use of deli- 
cate contacts with minimum separa- 
tion. Load contacts are provided for 
control of external circuits. This al- 
lows a means to operate load circuits 
from delicate mechanisms or contacts, 
liquids, or extremely light pressures 
that normally are not capable of per- 
forming this function directly. Load 
contacts are effectively protected to 
prevent the entry of dust or dirt. 
Machinery Electrification, Inc., North- 
boro, Mass. 


For more information— 
Circle 45, inside back cover 


Anti-Corrosive 
Metallic Coating 


An anti-rust coating that is said 
to form a protective shell of aluminum 
can be used on iron, steel, aluminum 
or wood surfaces. When brushed or 
sprayed, a non-porous, anti-corrosive 
coating is deposited that ethylene 
glycol or penetrating oil will not seep 
through, it is reported. 

Composed of aluminum in the form 
of shot, the new coating is bonded 
to a surface with a patented fluxing 
vehicle. It dries dust free in less than 
l hr and dries to metallic hardness 
in 6 hr. Woodhill Chemical Co., 1391 
E. 33rd St., Cleveland 14, Ohio. 


For more information— 
Circle 46, inside back cover 





Stainless Steel Fittings 


A departure from conventional pro- 
duction of stainless steel fittings is 
said to be involved in the centrifugal 
casting method now being used to 
produce fittings to standard AN speci- 
fications or to special requirements 
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Meet the man who aids 






Mr. D. D. Gordon of our engineering staff, specialist m be/lows applications 


He help plan a bellows assembly 
to answer specific requirements— 
wherever there's a design problem 
involving flexible connectors, temper- 
ature or pressure control, etc. 


He'll recommend the right bellows 
metal. He'll know the correct bellows 
charge — volatile liquid or gas. He'll 
help on these and many more impor- 
tant factors to make your design plans 
more efficient — your products better. 


Sylphon and Bridgeport bellows 
assemblies are used in many applica- 





design engineers 


s.. ON bellows assembly 


design problems 


tions—for thermostatic devices, pres- 
sure controls, hydraulic mechanisms 
expansion joints, as flexible connectors 
and more uses. Let our bellows appli 
cation engineers, our half-century of 
experience and ample production 
facilities work for you. You'll save 
time, trouble and money. 


SEND FOR FREE BULLETIN 
Idee-filled Bulletin gives you the full 
story about metal bellows and bellows 
assemblies. Write for your free copy 
today. Ask for Catalog TP-1400 


Kobertshaw Fulton 


CONTROLS COMPANY 


FULTON SYLPHON DIVISION BRIDGEPORT THERMOSTAT DIVISION 


KNOXVILLE ! TENNESSEE 


SRIOGEPORT 1. CONNECTICUT 
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Gripping Dogs 
“BITE” LONGER with 
Flame-Plated Teeth 


Gripping dogs for steel strapping tools are subjected to severe 
abrasive action and have a relatively short service life. One manu- 
facturer now Flame-Plates this part with a coating of tungsten 
carbide which provides a hard, wear-resistant surface while re- 
taining the toughness of the base metal. The result: a wear life 
up to 5 times that of the unplated parts, less repairing and re- 
placing of parts, and more satisfied customers. 


Flame-Plating is a new LINDE process for applying wear- 


resistant coatings of tungsten carbide to the wear surfaces of 


many parts and tools made of most common metals. For the full 
story on how you can solve your wear problems with Flame- 
Plating, read the new “‘Flame-Plating”’ booklet. 


| LINDE AIR PRODUCTS COMPANY, Room 308 D 
| CLIP | A Division of Union Carbide and Carbon Corporation 
| | 30 East 42nd Street, New York 17, N. Y. 

COUPON 


| Please send me your free bookle? on Flame-Plating, Form 8065 


TODAY 
FOR 
YOUR 
FREE 


The term "Linde" is a registered trade-mark of Union Carbide and Carbon Corporation. 
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while reportedly cutting costs and 
prices and permitting deliveries on a 
30-day-or-less basis. Aside from the 
time and money factors, the end prod- 
uct itself appears to be of greater 
strength. In a recent test, hydraulic 
pressures of 12,000 psi for an 8-hr 
period are said to have developed no 
leakage or seepage. Industrial Re 
search Laboratories, 961 E. Slauson 
Ave., Los Angeles, Calif. 


For more information— 
Circle 47, inside back covei 


Corrosion-Resistant 
Spring Wire 


Known as alloy 17-7 Ph, this wire is 
intended for applications where high 
spring loadings are required under cor- 
rosive conditions, and where compact- 
ness of components is essential. Unlike 
other spring wire, this alloy is said 
not to lose elasticity under continuous 
exposure to corrosive atmospheres. 

High elasticity is obtained by a com- 
bination of cold work before the spring 
forming operations and heat treatment 
after forming. This spring is available 
promptly in a complete range of sizes 
up to 4 in. National Standard Co., 
Niles, Mich 


For more information— 
Circle 48, inside back cover 


p 
Variable Transformer 
For Low Wattage 


Designed for use as a variable a-c 
voltage component to replace rheo- 
stats in electric and electronic equip- 
ment, this unit is a toroidally-wound, 
hvdrogen-annealed — auto-transformer. 
It is stated that it will smoothly and 
continuously deliver any output voltage 
from 0 to above line voltage. Voltage 
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is adjusted with excellent regulation 
and no waveform distortion. The de- 
vice has an extra-long brush spring 
which allows free action and main- 
tains constant brush pressure during 
entire brush life. A safety stop on the 
unit’s spring prevents burn-outs by 
making it impossible for brush-holder 
to contact the winding when the brush 
has completely worn down. Type 
100BU is rated single phase, 60 cycle, 
120 v input-0 to 120 v output, 1.25 
output amp, 150/165 va. Standard 
Electrical Products Co., 2240 E. Third 
t., Dayton, Ohio 


For more information— 


Circle 49, inside back cover 


Miniature Reverse Pin 
And Socket Connector 


Designed for space-saving side 
mounting, these connectors are avail- 
able with 2, 3, and 5 contacts. The 
precision-machined sockets are of 
spring temper phosphor bronze, while 
pin contacts are of brass. Both are 
gold plated over silver for low contact 
resistance and easy assembly soldering. 

Moldings are available in a choice 
of three different compounds; mineral 
filled “Melamine”, “Plaskon” 
forced alkyd type 440, and 
filled diallyl phthalate. Dejur Amsco 
Corp., 45-01 Northern 
Long Island City, N. Y. 


rein- 
“Orlon” - 


Boulevard, 


For more information— 
Circle 50, inside back cover 





Telemetering Counters 


l'wo series of telemetering counters 
offered by this equipment manufac- 
turer totalize and 
shaft rotation in 
increments of 


l he 


counters 


indicate 
direction in 


visually 
either 
revolution. 

PC-500 series potentiometer 
electrical 


have an accurate 


potentiometer on each counter wheel. 
1954 
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BALANCED PLUG VALVE 


IN YOUR FLUID SYSTEMS 


When you combine "Bellows" with 
“Diaphragm” you get "Bellofram." 
This amazingly simple but new idea in 
Fluid Barriers performs both bellows 
and diaphragm functions — easier, 
better and simpler. A standard Bello- 
fram can be applied to your product. 


WHAT THEY ARE 


Bellofram seals are long-stroke, deep 
convolution, constant-area diaphragms 
with extreme flexing life and exception- 
ally low spring gradient. They are 
relatively unaffected by foreign matter, 
and since they need no lubrication, they 
are clean. They eliminate leakage. 
Friction-free, rolling action gives excep- 
tional cycle life. High dielectric strength 
and remarkable resistance to chemical 
„ction are important features. Area 
accuracy is affected only by surround- 












iE l 


PRESSURE SWITCH 


PRESSURE VOLUME 
TRANSFORMER 


SINGLE SEATED BALANCE VALVE 


ing components to which they auto- 
matically adapt themselves. 


APPLICATIONS UNLIMITED 


Bellofram seals may be used in almost 
any piston-cylinder application, for 
either precision measurement or fric- 
tionless power. Infrequent replacement 
is the only maintenance. Effective area 
can be controlled to within less than 
0.1% over the working stroke. Efficient 
operation can be obtained at pressures 
varying from inches of water to 500 
PSIG max. over a wide temperature 
range. Plan to incorporate Bellofram 
seals into both your old and new de- 
signs. A sketch of your device will help 
us help you. Strict confide once observed. 
Write today. 


(c) Bellofram Corporation 
* Trademark 


Bellofran 


= <a oe 
4 


p way i 
144 MOODY ST.. 


WALTHAM, MASS 
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WE do not make and sell gears. We 
endeavor to "sell" you on our gear engi- 
neering know-how and — with your speci- 
fications as a base — produce gears which 
will provide maximum service in accord- 
ance with their pre-determined function, 
operating and environmental conditions 
and the characteristics of the system of 
which the gear is a part. Obviously, Per- 
kins' facilities to do all this pre-supposes 
that our mechanical equipment for pro- 
duction matches our abilities in gear 
engineer.ng. It does! 

PERKINS MAKES in all materials, metallic or non- 
metallic, and in any size, to your specifications: heli- 
cal gears, bevel gears, sprockets, ratchets, worm 


gears, spur gears with shaved or ground teeth, 
ground thread worms. 


*illustrated above: Typical Perkins custom-made gear 





Engineers! 


NOTE: The PERKINS PRECISION SPRING 
COILER is the latest development in 
the spring coiler field and elimin- 
ates entirely the use of arbors and 
long set-up time. It is a complete 
self-sufficient machine and enables 
you to make the spring you want 
when you want it — in seconds. The 
coiler produces any type of spring, 
in any diameter and any pitch with 
this range: Wire Sizes .005 to .125. 
Diameter from 3/32” to 12” and 
larger. Size of the compact coiler is 
only 7!^ x 16". A POWER MODEL 
mounted on a welded steel console 
cabinet base is also available. Full 
information on request. 


ERKINS 


MACHINE & GEAR COMPANY 
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WEST SPRINGFIELD, MASSACHUSETTS 
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The potentiometer resistance ratios 
are directly proportional to the visual 
indication. The CC-500 series con- 
tacting counters have electrical con- 
tacts corresponding to each number on 
each wheel. Photocon Research Prod- 
ucts, 421 N. Foothill Rd., Pasadena 
8, Calif. 


For more information— 
Circle 51, inside back cover 


Asbestos Refrigeration 
Packing 


A compressed asbestos sheet packing 
for head gaskets on refrigeration com- 
pressors is reported to be the first such 
material to seal effectively. 
The new sheet was developed for use 


“Freon-22” 


in air-conditioning and refrigeration 
It has also been proved 
effective in sealing all other 
Freons. The new gasket material meets 
ASTM 1170-G-1123 and AMS 323 
requirements. It is furnished in stand- 
ard thicknesses of 1/64 through 1 in. 
and in 11 sheet sizes ranging from 
40x40 in. to 150x150 in. Raybestos 
Manhattan, Inc., Manheim, Pa. 


equipment. 
against 


For more information— 
Circle 52, inside back cover 





Miniature Connector With 
Two Coaxial Contacts 


A lightweight, compact unit com- 
bining 14 conventional miniature 
contacts and two general purposc 
RF contacts. The coaxial contacts 
have a nominal impedance of 53 
ohms and minimize electrical dis- 
continuity when used with small 
cables such as RG-58/U or similar. 

All this connector's contacts, both 
the 14 miniature and the two coaxial, 
are rated at 5 amp and are gold 
plated over silver for high conduc- 
tivity, corrosion-resistance and ease of 
soldering. Molded melamine, min- 
eral filled, is used as the matrix 


October, 


1954 
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~~ NEWER 


PATENTED “F” CRIMP. 


TAPER + 
PINS | 


FOR WIRING 


AN TYPE 
CONNECTOR 







Mf) 


fi 


fs 
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IMPROVE R 
SAVE TIME REDUCE COST 


Now AN type connectors can be wired 5 to 10 times faster with even Superior 
performance reliability. There are no cold solder joints, burned insulation, em- 
brittled wire and breakage at solder cups or short circuits due to loose strands 
























and excess solder. 

For many years the Aircraft, Electronics and Communication industries have 
awaited this new and simpler method, since the soldering of wires to conventional 
AN connector contacts is a slow and painstaking process involving much skill and 
repeated inspection checks. 

With AMP's new Taper Technique, a special AMP Patented “F” Crimp Taper 
Pin is attached to the wires by high speed automatic machines. This pin is then 
installed in the connector with one easy and positive stroke of AMP's new "measured 
energy" CERTI-LOK insertion tool. The result is uniformly better connections, pro- 
duced in much less time with tremendous cost savings. 

Tests prove that AMP Taper Pins provide a greater degree of uniformity than 
soldered connections. Reliability is actually increased because the possibility of 
human error in assembly has been greatly reduced. 

Leading Connector manufacturers are now supplying AN and other types of 
multiple contact connectors for use with AMP Taper Pins. Write today for further 


- 


information. 


AMP Trade-Mark Reg. U.S, Pat. Off. © AMP 
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SERIES RELAYS 


Balanced armature — 
Can be mounted in any 
position. 


POTENTIAL 
RELAYS 


Precision snap-action 
contacts. Convenient 
terminal board wiring. 
Totally enclosed. 


OVERLOAD 
PROTECTORS 


Patented bi-metal snap- 
gction—inherent pro- 
tection. Large solder 
terminals. Manual ond 
automatic. 


A COMPLETE LINE — 


Designed to Your Requirements 


Let R-B-M engineering and production facilities 
Phone today or write Dept. C-10. 


ii | 
R-B-M DIVISION 
ESSEX WIRE CORPORATION 


Logansport, Indiana 


serve you. 


Controls for Electronic, 
Refrigeration, In- 


dustrial, Appliance, 


Communication and 
Automotive Industries 


New Parts and Materials continued 


material. Guide pilots and sockets 
insure positive polarization. 

Voltage breakdown between adja- 
cent miniature contacts is 4000 v, dc, 
at sea level; 1050 v, dc at 60,000 ft 
altitude. Voltage breakdown between 
the inner coaxial contact and ground 
is 2900 v, dc, at sea level; 700 v, dc 
at 60,000 ft. Weight of plug, 0.7 
oz, weight of receptacle, 0.6 oz. 
Winchester Electronics, Inc., Dept. 
K, Norwalk, Conn. 


For more information— 
Circle 53, inside back cover 


Engine Turn Pattern 
In Metal Sheet 


lhis pattern has a maximum pattern 
depth of only 0.025 in. yet provides 
a decorative, prefinished surface that 
is asserted to resist marring, hide 
scratches and fingerprints, and reduce 
glare. It is available in stainless steel, 
aluminum, carbon steel, brass, copper 
and all other ferrous and non-ferrous 
metals. It comes in widths up to 7 in. 
in sheet, strip or coil, solid or perfor- 
ated. Rigidized Metals Corp., 673 
Ohio St., Buffalo 3, N. Y. 


For more information— 
Circle 54, inside back cover 


Two-Way Packless 
Solenoid Valves 


I'wo-way solenoid valves may be 
used for controlling air, gas, water, 
light oil and other noncorrosive fluids. 
The valves are available normally 
closed or normally open, with stand- 
ard, watertight, or explosion proof 
solenoid enclosures. 

Dimensions of the normally closed 
valve are 34% in. height and 23 in. 
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Where space is limited, 
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specify BCA XLS Bearings | 






DIMENSIONS AND IDENTIFICATION 

































XLS-1*;-8 3s 
XLS-«1:;-8 XLS-1;- 
$ $2 | XLS-15-8 XLS-1:,-88 | 
LEER | íe | 0.047 | "| e | TRI. XLS-11(-88 
H . 17 3 0.047 1 ` zi ý- 
These Conrad type bearings, MEET RB E a 3 ek ack” | 
i " | 
made to inch boundary. specifi- i 26 | 3% « | oov 14 ME XLS.2',-88 
Q I 5 - . Plie 
cations, feature a smaller bear- se | 35° | 1. | ow l i| xut | seii 
ing section for a given shaft 24 | 376 | "i | 0007 16 à. | XLS-1;-S | EXLS-2'j-88 
x a 2344 | ais tiig | 0.047 16 f XLS-1:.-S | XLS-25,-88 
diameter. This means BCA XLS 2% | «4 | the | 00€ 16 s XLS-2,-S XLS-1:,-88 
Bearings are especially useful 24 41 3 0.047 16 3 XLS-0:.-S | XLS-1:.-88 
E j M j a | 4% % | oo7 | 16 35 XLS-3-8 XLS-3-85 
for applications where space is s 34 | «XM | n 0.047 17 %s XLS-3',-S XLS-3',-88 
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imi A 3% |4% 4 0.047 17 si XLS-$j-5 | XLS-3'4-88 
limited and where weight must M I€ BE - ME o ze0620 
be held to a minimum. XLs-3 3$ |5 M | 0063 19 "32 | X198 — 
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for any combination of radial and = B | ou p |o [| s. | xisas è XLS-4.88 | 
R 4 6 | $, 0.094 19 %e | XLS-4\- 4'á- 
thrust loads. They are used in rs 6 3 | oo 19 ike XLS-4',-8 XLS-4' ,-88 
metal turning machines, earth e l6 1$ 0.094 20 í | X148 | Xi5-6.-88 
r r 4! 6! 1 0.094 20 XLS-'.- | XLS-4 2° 
moving and other equipment. a | 64 % | 0.094 21 5e | XLS-4'.S XLS-4:;-88 
" ^ n 4 6% 1 0.094 21 Ue XLS-4',-S XLS-4)(-88 
BCA engineering cooperation 44 | 7 $4 0.094 20 M XLS-4'.-S XLS-4';-88 
d desi 2 T XLS-5 | 5 I y 1 0.094 20 ly XLS-5-S XLS-5-38 
and design assistance are avail- af ee, ae enue a » — XLS-5:.-88 
| 5! | 7! 1 0.094 20 13 XLS-5',-8 $-5',- 
able to help solve your problems ME. E = = d 2255 XL5.5::-88 
h 1 , | 
involving ball bearings. sy |2% |3 0.094 22 1 XLS-5'5-8 XLS-5';-88 
XLS-5*, 556 | 7% | 1 | 0.094 22 4g | XLS-5°,-8 XLS-5:,-88 
The BCA Engineering Handbook is 6% |7% |9 | 009 2 | MA XL8-5^,-8 XL8-5i-88 
valued by engineers as an important 5% | e | : | ome | 2 i | ze i s | 212-008 
addition to their techni- ; 6% | 8% |i | 0.0% | 2 Xe | XLS-6';-3 | XLS-6:;-88 
cal library. Available to 614 | 8% 1% | 009 | 2 le XLS-6';-8 XLS-6:j4-88 | 
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chief engineers without $% $* : i | 220 2 se | eee | ra | 
ge Write on your " eX cnl od a " u— — | 
icial stationery. 7i 10 1! 0.094 22 s XLS-1:,-8 |  XL$S-T4 
— 7% | 10% | 15 | oo 21 it, | XL8-1.8 | XL8-1588 | 
Xia | a` |10% |15% | oo% 22 1e | XLS- | xiseds 
— — —— À + — A — - a 


* Bearing corner radii will clear maximum fillet radius shown. 
Note:—These bearings are furnished with pressed steel retainers. 





radial, thrust, angular-contact Ball Bearings 


BEARINGS COMPANY OF AMERICA 
DIVISION OF FEDERAL-MOGUL CORP. 


LANCASTER * PENNSYLVANIA 
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EMBOSSED 
COIL FORMS 


RESINITE 


ee @ Filii 
increase 


efficiency 


of your 


iron core 
insertion 
production 
by 20% 


Special embossed construction eliminates torque control prob- 
lems and stripping . . . prevents breakage or freezing of cores 
due to cross threading or improper starts. 


Custom fabrication to your exact specification assures correct 
dimensions to within the most critical tolerances, plus uni- 
formity throughout. 


Threads are positioned in accordance with your requirement 
—full thread, each end, one end, center only. 


We will furnish—without charge—a pilot production run of 
custom-made embossed forms to fit your particular applica- 
tion. We will also send a winding mandrel made to the speci- 
fications you supply. 


Contact us now for full details about this special offer. 
Request technical bulletin, Use of Threaded Tubes, Threaded 


i Si Iron Cores VS. Torque Control. 


T Y Y 


CORPORATION 


Sales Representatives in: 
New England: Missouri, Southern Illinois, lowot 
Framingham, Massachusetts, Framingham 7091 St. Louis, Missouri, Sterling 2318 
Metropolitan New York, New Jersey: Maryland: 
Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plaza 2-3211 
Upstate New York Philadelphia, Camden: 
Syracuse, New York, Syracuse 76-8056 Philadelphia, Pa., Chestnut Hill 8-0282 
California: 
Pasadena, California, Sycamore 8-3919 
Indiana, Southern Ohio: Canada: 
Logansport, Indiona, Logansport 2555 Montreal, Quebec, Canada, Walnut 2715 


PRECISION PAPER TUBE COMPANY 


2035K W. CHARLESTON ST. 


Northern Ohio, Western Pennsylvania: 
Cleveland, Ohio, Atlantic 1-1060 


CHICAGO 47, ILLINOIS 
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face-to-face. Units for pipe sizes 3, 
4, ł and | in. are available. Maximum 
pressures: 250 psi on air, normally 
open; 200 psi on air, normally closed. 
Valves may be used on all standard 
ac and d-c voltages. Automatic 
Switch Co., Orange, N. J. 


For more information— 
Circle 55, inside back cover 


Silicone-Coated Resistors 


By using a specially compounded, 
tough silicone base coating and em- 
ploying new manufacturing tech- 
niques, a line of resistors has been 
developed that conform to the ap- 
plicable specifications for vitreous 
enameled resistors. These new re 
sistors are said to be equal oT superior 
in dielectric strength, insulation re- 
sistance, thermal shock and momen- 
tary overload. The resistors are wound 
on steatite cores with silver-soldered 
connections and are available with 
lugs or wire leads. Milwaukee Resis 
tor Co., 700 W. Virginia St., Milwau 
kee 4, Wis. 


For more information— 
Circle 56, inside back cover 


Low and High Speed 
Synchronous Motors 


A series of low and high-speed, di- 
rect-drive synchronous motors, orig- 
inally developed for magnetic record- 
ers, are now available with speeds from 
300 to 1800 rpm. Conbining a high 
torque rotor with flywheel and pre 
cision ground capstan, these motors 
provide accurate and constant veloc 
ities without gear reductions. 

Standard capstans presently avail 
able and the large variety of motor 
speeds provide velocities of 1%, 33, 74, 
15 and 30 in. per sec. All motors are 
supplied with a magnetic shield elim 
inating the high-torque flux field from 
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New Parts and Materials continued | 


the region of the capstan. ‘Twelve 
cooling impellers located on the fly- 
wheel-rotor provide ventilation with 
maximum space conservation. 
Motors are reversible and supplied 
with single or dual speed windings. A 
series of 50 cycle motors as well as 
the standard 115 v, 60 cycle line are 
also available. ‘The motors measure 
approximately 5, dia and extend 43? 


in. from the mounting surface. | 
Mounting is simplv accomplished bv | 


a four hole flange. Technical Devel 


opment Corp., 4060 Ince Blvd., Cul- | 


ver City, Calif. 


For more information— 


Toy Motor Works 
On Battery Power 


A motor for use with toys, simple 
appliances and displays weighs à oz 
and its dimensions are 1xlàxljà high, 
with a shaft 0.094 in. It draws 0.21 
amp at 2 v, producing 2000 rpm. 
Torque is 0.11 in.-oz and horsepower 
is 1/2000. 


Circle 57, inside back cove: | 


put real 
sales appeal in 
your products with 


MUELLER BRASS CO. 
forgings 


















































Flashlight batteries of 11 to 6 v are | 
used to run this motor, which is | 


self-starting and reversible. Hi-Spex | 


Mfg. Co., Inc., 319 Schulyer Ave., 
Kearny, N. J. 


For more information— 
Circle 58, inside back cover 


Compact Toggle Switches 


Six new  three-position toggle 
switches, developed for use in air- 
craft, mobile, marine, electronic and 
appliance applications can make or 
break circuits in all three toggle lever 


positions. The latter is made possible | 


bv the use of two single-pole, double- 


| 
i 





Windows in this modern new Florida hospital supplied by 
Valley Metal Products Co.—subsidiary, Mueller Brass Co. 

















The aluminum hardware used on all the windows in this modern 








hospital is a good example of the sales appeal that can be built 





into a product with Mueller Brass Co. forgings. These forgings are 





smart in design, practical in operation, and low in cost. They can also 





be produced in natural bronze or chrome finish depending on the 
desires of the architect or builder. 






All Mueller Brass Co. forgings have a dense, close-grained structure 
with a high tensile strength. Weight savings up to 40% are possible 
in the design of parts because of the close tolerances to which 







they can be produced. Less scrap and longer tool life result 
from the easy machinability of forged parts. Mueller Brass Co. 
is completely equipped to produce brass, bronze or aluminum 
forgings to your specifications. For complete details, 

write us today. 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 
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PERMA-NUTS 


internally 
blenm Feea and set continuously 


r bushings 
threaded — terminal clips using 


variable speed i 
machine that can be E 
to match increasing 
terity of operator in 
positioning workpieces- 


lica- 
TUBULAR’ S Machine style n App 
table w 
tion of indexing 
stations. Controls — 
to provide proper setting Seq a 
and range of speeds 4 to veut 
minute conveniently adjusta ° 


Ie... for complete data line of 


Perma-Nuts adapted to — 
Insertion with TUBULAR S came 
Setting Machines. Contact 


RIVET, Dept. PE. 
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throw basic switching units in cach 
switch. 

External dimensions of the switches 
are the same: 24 x 15s x ? in, Varia- 
tions arc in the combinations of mo 
mentary and detented toggle lever 
positions and in the fact that models 
LIAT1, 1IAT2, and 11AT4 have 
standard AN-3234-1 basic switching 
while 11AT6, 11 AT7 and 11ATS are 
assembled with special impact-resist- 
ant, high-strength plastic-encased basic 
switching units. 

The electrical rating of the basic 
switching units is: 30 v, dc, inductive 
-10 amp at sea level, 6 amp at 50,000 
ft; resistive -10 amp; motor load -6 
amp. They are UL-listed for 10 amp, 
125 or 250 v, ac; 1 amp, 125 v, de; 4 
amp, 250 v, dc. Micro Switch, Free- 
port, Ill. 

For more information— 
Circle 59, inside back cover 


Speed-Regulated Motor 


Providing high starting torque of 
110 in.]b in a continuous-duty unit, 
this motor produces 1 hp at 12,000 
rpm, regulated to 6 percent in speed 
variation. It draws 45 amp, operat- 
ing over the d-c voltage range from 
25 to 29.5, and regulates over a load 
variation of 3 to 1 hp. 

Sad to be engineered to withstand 
adverse temperature, humidity, pres- 
sure and other such environmental 
conditions, this motor has bypass 
capacitors built in at the armature 
and governor brushes to assist in the 
attainment of minimum radio inter- 
ference in operation. Input connec- 
tions are by means of a shielded posi 
tive lead and a grounded negative 
stud, although special arrangements 
can be supplied where required. 

The model illustrated has a geared 
output shaft but the unit can be sup 
plied with a plain shaft of the length 
required, or with splines, keyways or 
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LOOK TO THE LEADER... 
FOR LUBRICATING DEVICES 





40 YEARS’ LEADERSHIP 


Yes, for 40 years GITS has been 
setting the standard for industry 

. solving tough lubricating 
problems . . . earning the confi- 
dence of manufacturers . . . it's 


the reason people say, ‘‘Call 
GITS first". 


WORLD'S LARGEST SELECTION 


Yes, only GITS can offer you 
such a wide range of standard 
stock sizes. From just one source 
you can get all lubrication de- 
vices in any design for any 
purpose. 














LOW COST 


Yes, GITS oil cups can do a com- 
plete lubricating job for you ... 
prolonging bearing life, reducing 
maintenance costs, cutting 
down-time, boosting production 

. and GITS oil cups cost so 
little. 


CONSISTENT TOP QUALITY 


Yes, GITS is known for uniform 
quality in design, materials and 
machining . . . this means con- 
stant, dependable performance 
for you. Inferior products can 
cost you time and money. De- 
mand the best . . . get GITS. 


ZO. 


AY 


Cr 7 
- 
) 
— 
H 


N 


K 


Oil Hole Covers * Oil Cups * Grease Cups * Bottle Oilers * Gauges * Gravity-Feed * Wick-Feed 
Constant Level * Vibrating Rod Styles * Threaded or Drive-Type * Elbow or Straight 


ITS Bees:Mers. Co. 


1838 S. Kilbourn Ave. Chicago 23, Ill. 





Write today for Free Catalog No. 60A. Use it as your handy reference for lubricating devices. 





Why specify brass 
and get only | 
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Save thousands of dollars a year by specifying lightweight Kaiser Aluminum 


which gives you 3 times as many quality parts per pound as brass or steel. 


Simply by asking your screw machine parts 
suppliers to always bid in aluminum as well as 
in brass or steel, you can make important sav- 
ings every year. 


How are these savings possible? In the first 
place, your screw machine parts supplier can 
make three times more pieces from a pound of 
aluminum than he can from a pound of brass 
or steel. 


In addition, he makes other savings which 
can be passed on to you. Aluminum's worka- 
bility often permits him to reduce his machine 
time, and extend his tool life. And aluminum 


provides him with a ready market for recovered 
scrap. 


Even on the basis of quality alone, you will 
probably find that aluminum is the preferred 
material. Its unique combination of properties 
often gives you a better finished part than brass. 
Among these properties are light weight with 
strength, attractive finish, high resistance to 
corrosion, excellent conductivity of heat and 
electricity, heat and light reflectivity. 

What's more, the use of aluminum often elim- 
inates the need for expensive plating —a major 
economy that greatly reduces the price of the 
finished part. 














l 
1 
3 


— 


More and more screw machine parts suppliers 


find aluminum EASY to machine 


Screw machine operators all over the country 
are working aluminum on any existing screw 
machine at both high and low speeds. 


Only a few easy changes are required to work 
aluminum instead of brass. For example, dif- 
ferent tool angles are necessary. On long runs, 
carbide-tipped tools should be used. Simple tool 


re-designs provide the rakes, clearances and 
chip-breakers that are best for aluminum. 


And to help screw machine shops machine 
aluminum most effectively, Kaiser Aluminum 
engineers are available to recommend angles 
proved best by operators experienced in alumi- 
num. 





On your future screw machine parts bids, always ask for the price in 


aluminum. The savings will be big, and the quality will probably be better! 


If you would like more information, contact the Kaiser 
Aluminum sales office listed-in your telephone directory. 
Kaiser Aluminum & Chemical Sales, Inc. General Sales Office, 
Palmolive Bldg., Chicago 11, Ill.; Executive Office, Kaiser 


Bldg., Oakland 12, California. 





Kaiser Aluminum 


setting the pace—in growth, quality and service 





How you can get | 
9 parts instead of l 





Discuss the advantages of Kaiser Aluminum stock with your screw 
machine parts supplier. 


Ask him to submit his bid in aluminum as well as in steel or brass. 


That way you can see for yourself the money you save. 


Kaiser Aluminum 


setting the pace—in growth, quality and service 











New Parts and Materials continued 


other such arrangements. This motor 
weighs 10.8 Ib. Dalmotor Co., 1362 
Clav St., Santa Clara, Calif. 


For more information— 
Circle 60, inside back cover 


Miniature Straight and 
Angle Connectors 


For use in aircraft, electronics, radio 
and general electrical industries, these 
connectors have been subjected to 
electrical and environmental tests in 
strict adherence to MIL-E-5272A and 
MIL-C-5015B. Shell types available 
include straight 90 deg angle and 45 
deg angle plugs, all with integral 
clamps. <A standard box mounting 
receptacle and hermetically sealed re- 
ceptacles with steel shells are also 
available 

Shells and end bells are lightweight 
aluminum alloy; contacts are copper 
alloy, gold-plated; current rating is 5 
amp. Inserts 
are currently available in three sizes, 
with 10, 20, and 30-contact arrange- 
ments. Cannon Electric Co., 3209 
Humboldt St., Los Angeles 31, Calif. 


Insulators are nylon. 


For more information— 
Circle 61, inside back cover 


Aluminum Electrical 
Conductor 


An aluminum alloy for conducting 
electricity is said to have superior 
mechanical properties, with a slight 
sacrifice in electrical conductivity, as 
compared with other aluminum alloys 
used for conductor purposes. Alu- 
minum Co. of America, 1501 Alcoa 
Bldg., Pittsburgh 19, Pa. 


For more information— 
Circle 62, inside back cover 


Time Delay Relay 


In this electronic relay two timing 
ranges are available, 1.5 to 120 sec or 
0.75 to 60 sec. Double-pole, double- 
throw contacts are provided for con 
Load con- 
tacts are rated at 5 amp, 115 v, ac. 


trol of external circuits. 


Repetitive accuracy, with constant 
line voltage, is better than +2 percent. 
Variations in line voltage will cause 
a slight increase or decrease in the 
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Cutting grass along walks and drive- 
ways is a rugged job—even for a 
machine. Manufacturers of lawn 
trimmers have used our **Custom- 
Built Motor Service" to great ad- 
vautage. Scruggs Motors wure de- 
signed to their specs . . . and com- 
plete satisfaction! 


New plant facilities enable us to 
expand this service. And offer 
faster service, wider scope and 
lower pricing. 


How rani helps ` 

leading manufacturers of 

Electric Lawn Trimmers 
CUT COSTS 

and keep sales moving at a 


FAST CLIP 





May we help you develop a better 
Power Tool? Fan or Blower? 
Heater? Electrical Appliance? 
Whatever your fractional horse- 
power application may be, a ver- 
satile Scruggs Universal AC-DC 
or Shaded Poie AC Motor can 
be built to your requirements. 


Sample moter furnished on request. 
We'll send you a Scruggs Motor 
built to your specs. Write today 
for Data and Performance Chart. 
Immediate Service! 


You can stake your reputation on Scruggs Motors 


m --— — COMPANY 





Festus, Mo.—A Dozey Corporation Subsidiary 


MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 





AUTOMATIC 
LUBRICATION 


Bijur Automatic Lubricating Sys- 
tems designed into your machines 
from the start help you build an 
early lead in customer satisfaction. 

And with Bijur you are right be- 
cause for a quarter of a century 
Bijur Automatic Lubricating Sys- 
tems have been part of efficient 
production programs. 

Your customers prefer automatic 
lubrication in the equipment they 
buy because it increases production 


0.9 









and reduces operating costs. Built 
into your original plans for ma- 
chinery production, a Bijur Auto- 
matic Lubricating System can work 
for you by increasing customer ac- 
ceptance, assuring bearing safety, 
and contributing to operating effi- 
ciency. 


Call in a Bijur lubrication engi- 


neer. He is ready to help with your 
technical problems. 


& 1034 


Biyor 


LUBRICATING CORPORATION 


Rochelle Park, New Jersey 


loreet. in audomatio lubrication 


New Parts and Materials continued 
preset time. Reset time of 3 percent 
of set time must be allowed between 
operations. A calibration control 
compensates for variations due to tol 
erances in components. This control 
is set at the factory to produce maxi 
mum rated time at rated line voltage 

[he MEK-2110 allows a choice of 
two sequences of operation. In one 
sequence, load contacts are de-ene:r 
gized during reset and timing, and 
energized when timed out. In the 
other sequence, load contacts are 
energized during reset, de-energized 
during timing, and energized when 
timed out. 
by interchanging terminal strip con- 


Electrification, 


Sequences are obtained 


nections. Machinery 


Northboro, Mass. 


For more information— 
Circle 63, inside back cover 


Flexible Lining Material 


A flexible lining material that is 
asserted to combine excellent chem 
ical, physical and electrical character 
istics is available for numerous indus 
trial lining needs. It is suggested for 
equipment such as tanks, fume ducts, 
tank cars and trucks and equipment 
used for mixing, storing, washing and 
transporting of corrosives. Kaykor In 
dustries, Inc., 4437 Broad St., Yard- 
ville, N. J. 


For more information— 
Circle 64, inside back cover 





Smaller, More 
Flexible Solenoids 


With the same type of coil used in 
this company’s magnetic starters, these 
solenoids are 


22 percent smaller for 
the same rating as previous models, 
5 


and are reported to give the same 
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Changing details of power-plant 
design on a Kodagraph Auto- 
positive Paper print saves hours 
of redrafting 





Toledo Edison Company reports on its use of Autopositive— 


"One saving after another since 1947" 


1 

Shortly after Kodagraph Autopositive Paper was introduced, 
the Toledo Edison Company, Toledo, Ohio, began exploring 
its possibilities for engineering drawing reproduction. 

Here was a revolutionary photographic intermediate paper 
which produced positives directly from positives—no nega- 
tive step. It could be exposed in standard print-making equip- 
ment... processed in standard photographic solutions. Entire 
operation in ordinary room light, too. Jobs which had been 
difficult and costly became easy and economical—Kodagraph 
Autopositive Paper costs only a few cents a square foot. Some 


typical ‘savings at ‘Toledo Edison which you can duplicate 
are listed here. 


O Old prints and intermediates reclaimed. No time lost retracing. 
Autopositive Paper strengthens weak line detail, cleans up back- 
grounds. Toledo Edison now can get intermediates which have 
dense photographic black lines on an evenly translucent paper 
base. Original quality or better! 


Kodagraph Autopositive Paper 


Í 4 "TME BIG NEW PLUS" in engineering drawing reproduction 
/———————— MAIL COUPON FOR FREE BOOKLET ——————————-—-— 


EASTMAN KODAK COMPANY 


c 





Name 
Shows all the ways 
you can save with Company... Street 
Kodagraph 
Autopositive Paper. City Zone State 
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Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a copy of “Modern Drawing and Document Reproduction.” 


Position 


[] Opaque originals no problem. Many of Toledo Edison's forms, 
charts, operating maps, etc., are on opaque stock—some two-sided 
Data is added to these in pencil or by typewriter. Then Autoposi- 
tive reproductions are made and used to produce the direct-process 
prints needed for distribution. The 1954 Annual Budget, for ex- 
ample, was reproduced in this manner. Autopositive saves time 
and dollars for all departments. 


Print-making simplified. Toledo Edison runs Autopositive inter- 

mediates at uniform, practical speeds in its direct-process machine 

. gets sharp prints time after time. Autopositive lines do not 
smear, smudge, or lose density 


Drafting shortcuts. An Autopositive print is made of a drawing 
which has to be altered. The obsolete detail is eradicated or scis- 
sored out, and another Autopositive is made. New design is then 
added, and the job is completed without redrafting 


Photo-lasting file copies. Toledo Edison also finds that Auto- 
positive intermediates will not turn yellow or become brittle . 
are ready to produce sharp, legible prints whenever needed. 
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SINE CURVE 
SNAP-ACTION 
ELEMENT 


Normally 
Closed 
STATIONARY 
CONTACT 


CONTROL PRODUCTS - 


318 SUSSEX STREET . HARRISON . 


METAL 
ACTUATING 
BUTTON 


Normally 
Open 
STATIONARY 
CONTACT 


METAL 
SWITCH 
CASING 


SILICONE, 
NEOPRENE, 
or VINYL 
CASING 


INC. 


NEW JERSEY 


Manu IAA of ernal A Af anal A Vi 7 ade) i^ 7272 
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New Parts and Materials. . . . . . continued 


power in less space. A selection of 
24 different ratings from nine basic 
frame sizes are available in both push 
and pull, dc and ac, 25 to 60 cycles, 
24 to 600 v forms. Nominal ratings 
at maximum stroke, 60 cycle, are: 4 


in. pull from 3 to 40 Ib; 1 in. pull, 


| from 1.4 to 36 lb; 3 in. push, from 


2.0 to 33 lb; and ] in. push, from 
4.3 to 28 lb. General Electric Co., 
Schenectadv 5, N. Y. 


For more information— 
Circle 65, inside back cover 





Lightweight Hex Nut 


It is reported that tests of this hex 
nut show that it exceeds all Bureau 
of Aeronautics and USAF specifica- 
tions for the AN 363 high tempera 
ture nut and the AN 365 standard 
hex nut. Yet this new fastener is 
dimensionally interchangeable with 
the AN 364 “thin” shear nut. Of 
cadmium-plated, spring steel con- 
struction, the nut’s upper threads are 
made elliptical and highly resilient 
allowing all threads to carry the actual 
load, and eliminating the necessity of 
an auxiliary locking device. Currently 
the new nut is available in 6-32, 8-32, 
10-32, 1-28, 5-24, 3-24 and 5-20 tap 
sizes. Kaynar Co., 820 E. 16 St., Los 
\ngeles, Calif. 


For more information— 
Circle 66, inside back cover 


Flexible Plastic Piping 


| Withstands Sunlight 


Polyethylene-base, flexible plastic 
pipe, designed to overcome the de- 
teriorating effect of sunlight, is said 
to contain no anti-oxidants or pig- 
ments that would tend to make it 
toxic. This new piping can be used 
to convey potable liquids, slurries and 
chemicals. It is also suitable for use 
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New Parts and Materials. continued 


as electrical conduit, especially where 
it is exposed to sunlight. 

A 100-ft length of this new 1 in. 
pipe weighs only 13 Ib. It is furnished 
in nine standard sizes up to 6 in. dia. 
A complete line of fittings are avail- 
able. Pipe is shipped in continuous 
coils up to 400 ft length, depending 
upon diameter. Munray Products, Inc., 
12400 Crossburn Ave., Cleveland 11, 
Ohio. 

For more information— 
Circle 67, inside back cover 


Thermocouple [Insulation 
For 2000 F 


4 2000 I 


sulating method consists of thermo- 


thermocouple wire in 


couple wires surrounded and insulated 
bv pure magnesia and inserted and 
swaged into a metal sheath. It is 
ivailable in chromel-alumel, iron con- 
stantan and platinum-rhodium with 
Inconel. stainless steel, aluminum, 
sheath materials. 
[he outside diameters are from 0.04 


to 0.32 


copper and other 


in. with two wires 

[he material is excellent for use in 
making completelv gas-tight thermo 
couples. It can be sharplv bent and 
mounting flanges can be welded to the 
sheath without destroving the insula- 
tion. Aero Research Instrument Co., 
1901 N. Hermitage Ave., Chicago 22, 
ni 

For more information— 
Circle 68, inside back cover 





Electronic Timer For 
Automatic Machines 


[his timer is suitable for push 
button, foot switch or other actua 
tion of controlled interval operation of 
spot welders, heat sealers, punch 
presses and vending, washing or mold- 
ing machines. ‘The design of ‘Type 12 
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with a CAMBRIDGE 





WOVEN WIRE CONVEYOR BELT! 


Cut corn is blanched, cooled and frozen on Cambridge Woven 
Wire Conveyor Belts. Entire operation is continuous and automatic, 
requires no manual handling until discharge from freezing tunnel. 


Regardless of whether your process temperatures range from sub-zero 
to as high as 2100° F . . . whether you use water rinses, acid pickles or 
other corrosive processes . ..a Cambridge woven wire belt can help you 
cut manufacturing costs by contributing to automation . . 
automatic production. 


. continuous, 


Cambridge belts are all metal and can be woven from any metal or 
alloy. Thus, they are impervious to damage from heat, cold or corrosive 
conditions. That’s why they can be used to process parts or materials 
while moving from one location to another. 


Because of their open mesh construction they permit free circulation of 
process atmospheres, free drainage of process solutions. They are avail- 
able in a wide range of specifications for carrying light or heavy loads, 
large or small parts. 

Special raised edges or cross-mounted cleats to hold your product on the 
belt during flat or inclined movement are easily supplied. 


Get the full story—FREE! Learn how Cambridge Woven Wire Con- 
veyor Belts can help you boost efficiency by continuous, automatic 
production . . . automation! Write today for your copy of this 
manual of belt applications. It's the most complete text available 





= = 


Or, for immediate advice, call in your Cambridge Field Engineer. 
You can rely on him to make just the right recommendation for 
you. Look under "Belting-Mechanical" in your classified phone 
book, or write direct. 


The Cambridge Wire Cloth Company 


DEPARTMENT P 
CAMBRIDGE 10, 
MARYLAND 


INDUSTRIAL 


- - METAL +++ SPECIAL 
CONVEYOR? METAL 
BELTS TIT TFABRICATIONS 


— 


LEADING 









AREAS 


Speeding X-Ray Photagraphy 


with 


EEPCO-DESIGNED MOTORS 


Manufacturing X-Ray equipment calls for 
precision and dependability in every part. 

That’s why, when the nation’s three leading 
manufacturers of X-Ray machines chose the 
motor that moves the delicate negative holders, 
they selected motors designed and built by 
EEPCO. 

These tiny motors of 1/500 h.p. (intermittent 
service) provide the reliable, steady source of 
power that revolves the negative changin 
mechanism. After a photo is made, the aud 
negative with its lens and shutter, are auto- 
matically moved aside and a new unit moved 
into the ready position. Handling this task 
demands an even, slow application of power to 
avoid damage to the delicate mechanism. This 
is typical of the many unusual applications to 
which EEPCO-designed motors have heen put. 


If your particular problem calls for special 
design, or merely for standard motors that can 
handle the toughest service, you'll find that 
EEPCO is the source on which to depend. Out 
of the many unusual requirements filled by 
EEPCO engineers has come experience unsur- 
passed in industry and always at your disposal. 


New Parts and Materials continued 
MC utilizes an electronic circuit with 
two filament-less, cold cathode tubes 
so that time is eliminated 
for accurate timing periods ranging 
from 0.05 to 7 Duration of the 
adjustable. 
Output of the electronic circuit is 
fed into a single-pole, double-throw 
electromagnetic relay with normally 


warmup 


SCC, 


interval is continuously 


open, 10-amp contacts. 

his internal control requires only 
0.1 w for operation from any 105/125 
It is sup- 
plied for panel mounting or with a 


v, 25-400 cycle, a-c source. 


lacquered steel box measuring 3 x 4 
in. G. C. Wilson & Co., 1950 
Ave., Huntington, W. Va. 


x 5 
Eighth 


For more information— 
Circle 69, inside back coevr 


A-c Line Voltage 


Equally important, the EEPCO plant is well- 
Regulator 


equipped and staffed to turn out motors for 
you on a mass-production, low-cost basis 
when necessary. 


Write today for complete details 
end catalog information 


D ELECTRO ENGINEERING PRODUCTS CO. 


609 W. LAKE STREET, CHICAGO 6, ILLINOIS 


* P-M DC MOTORS & GENERATORS «© CAPACITOR TYPE MOTORS © UNIVERSAL MOTORS 


[his new regulator is exceptionally 
small in size and weight, said to be 
to the extreme efficiency of the 
power [he self-saturating 


duc 
circuit. 


* DC MOTORS & GENERATORS * SHADED POLE MOTORS (2-4-6 Pole 


* P-M AC GENERATORS 


a verv low 
which 


circuit was designed for 


output impedance permits 
transient overloading without undue 
loss of regulation. 

The basically a 


magnetic amplifier with a cold cath 


control section is 
ode-tvpe tube used as a voltage ref- 
tube is in 
l'est 
permit routine checks of both tubes 


erence. An alternate 


cluded as a standby. switches 
to make certain they are operable 


Power Equipment Co., Detroit, Mich 


For more information— 
Circle 70, inside back cover 


Welded Grid Resistors 


\s a unit, the complete grid as 
withdrawn 
disturbing 


from its 
the grid 


sembly can be 


frame without 


box and frames or other boxes in the 
resistor stack 
bolts makes 


pe ssible 


The removal of four 
the “draw-out” feature 


\ different type of grid rod 


Kc aaa dl 
2228 N. ELSTON AVE. CHICAGO.1A, ILL. | 


PHONE ARmitage 6-4803 


L | 
ee 


rm) 


and end platc construction is said to 
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New Parts and Materials 


automaticlly compensate for thermal | 


expansion of the individual grids and 


also permits easy replacement of the | 


grid Welded current-car- 
rving junctions provide a continuous 
unbroken path for constant resistance 


assembly. 


values, unaffected by corrosion or 
changes in grid rod pressures. Indi- 


vidual non-breakable, 
punched from a chromium steel alloy, 
and mounted in an unique arrange- 
ment to attain efficient heat radiation. 
Continuous current capacities up to 
180 amp per box in ratings from vs 
All grids are 


grids are 


to 10 ohms are available. 


insulated for 600 v service. Cutler- 
Hammer, Inc., 296 N. 12 St., Milwau- 
kee, Wis. 


For more information— 
Circle 71, inside back cover 





Standard Size 
Power Supplies 

Having developed a self-saturating 
open bridge circuit, this manufacturer 


offers a group of power supplies that 
listed 


are as standard sizes and are 
designed for heavier power require- 
ments. ‘The new bridge circuit cor- | 
rects for fluctuations of a-c input line 
voltage as well as variations in the 
d-c load, and is not dependent upon 
the accurate maintenance of the a-c 


line frequency. As a result, this new 


series can be effectively used with 
emergency, portable or standby power 
units as well as on utility lines. 


[he circuit uses a magnetic ampli- 
fier bridge selenium rectifier in most 
a VR-105 voltage 
regulating tube as a reference assures 
dependability. Another VR-105 
provided as a standby. Power Equip- 
ment Co., Detroit, Mich. 


sizes. The use of 


is 


For more information— 


Circle 72, inside back cover 


Silicone Grease 


\ protective grease, based sil- 
fluid, 
freezing in temperatures ranging from 

70 up to 400 F. The grease 
water-repellant and chemically inert. 
One application usually lasts an entire 
it this 


does not wash off. 


on 


icone is non-melting and 


non 


is 


season, is asserted, because 


grease 
I his 


signed as a lubricant for door weather 


protective compound was de- 


continued | 
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“Definitely improved the reliability of the transformer 
accessories and, consequently, the performance of 







































our transformers” 


Vibration is inevitable in the opera- 
tion of large power transformers like this 
20,000 KVA unit. But harmful effects are 
prevented by the Barrymounts that isolate 
temperature indicators, and control cabinets 
containing switches, relays, gages, and other 
sensitive instruments. In this installation, 
small 2302 unit Marrymounts isolate the 
liquid-temperature indicators and medium- 
size #C-2000 Barrymounts isolate the con- 
trol cabinet, prolonging the life of delicate 
equipment and protecting the reliability of 
transformer performance. 










































































Wherever vibration is present, Barry- 
mounts will keep it under control. Let us 

















tell you how to protect your products from 
shock and vibration. Ask for Bulletin EG-54 
“This is Barry.” 














Photographs courtesy General Electric Company 






















730 PLEASANT STREET 
WATERTOWN 72, MASS. 





ENTIS 


SALES REPRESENTATIVES 





IN ALL PRINCIPAL CITIES 





‘Diamond H’ Miniature, Hermetically 
Sealed, Aircraft Type Relays 


Shown Actua! Size 


HAVE A 
WIDER 


RANGE 
OF 
PERFORMANCE 
CHARACTERISTICS 


r YOU need a relay that will operate consistently under extremely 
critical or downright adverse conditions, there's an excellent possi- 
bility your requirements can be readily met by one of the multitude 
of variations possible with the basic "Diamond H" Series R relay. 
Originally designed to meet all requirements of USAF Spec. MIL- 
R-5757B, they far surpass many. They're adaptable to a wide 


variety of applications . . . 


guided missiles, jet aircraft, fire control 


and detection, radar, communications, high speed camera, geophysi- 
cal and computer apparatus, for example. 


TYPICAL PERFORMANCE CHARACTERISTICS 


Vibration Resistance: 


Temperature Range: 


Coils: 


Insulation Resistance: 


Dielectric Strength: 
Operating Time: 


Contacts: 


Operational 
Shock Resistance: 


Mechanical 
Shock Resistance: 


Mounting: 


Size: 
Weight: 


10-55 cycles at 1/16" double amplitude 
55-500 cycles at 15 “G” 
5-1,000 cycles at 15 “G” 
-2,000 cycles at 10 “G” 
—55° to + 85°C 
—65° to + 125°C 
—65° to + 200°C 


Resistances—1 ohm to 50,000 ohms 
Arrangements—single coil; 

two independent coils, either or both of which 
will operate unit 


1,000 megohms at room temperature 
100 megohms at 200°C. 


450 to 1,250 V., RMS 


24 V. models 10 ms. or less; dropout less than 
3ms. 

30V., D.C.; 115V., A.C.; 2, 5, 7% and 10A., 
resistive; 2 and 5A. inductive. 

Minimum 100,000 cycles life. 

Low interelectrode capacitance — less than 5 
mmf. contacts to case; less than 2% mmf. 
between contacts. 

Special Ratings: to 350 V., D.C., 400 MA., or 
other combinations including very low volt- 
ages and amperages or amperages to 20. 


30, 40 and 50 “G” plus 


up to 1,000 “G” 


9 standard arrangements to meet all needs — 
plus ceramic plug-in socket. 


1.6 cu. in. 


4 oz. or less 


Call on “Diamond H” engineers to work with you in 
developing a variation to meet your specific requirements. 


THE HART MANUFACTURING COMPANY 


206 Bartholomew Avenue, Hartford, Connecticut 








New Parts and Materials. continued 
strips, hood lacings, hood bumpers 
and all other rubber parts that produce 
squeaks when not lubricated. It is 
also believed to be effective as a 
weatherstrip freeze-preventive around 
door and trunk openings, minimizing 
checking and cracking of exposed 
weatherstrip. The grease is packed 
in 1, 2 and 8 oz tubes. Jill Mfg. Co., 
Revere, Mass. 
For more information— 
Circle 73, inside back cover 


Miniature Relay With 
Bifurcated Contacts 


Development of relays with twin 
contacts for reliable switching of ex- 
tremely low voltage and low current 
is accomplished by the flexibility. of 
the long bifurcated contact springs 
It is asserted that this enables the 
twin points to make contact inde 
pendently. In this way, contact is 
assured even when one is blocked bi 
dust or grit. 

I'hese contacts are available with 
Series 22 relavs, for ac or dc, in open 
tvpes, as well as with a wide selection 
of hermeticallv sealed and dust-tight 
enclosures. Magnecraft Electric Co., 
1442-P W. Van Buren St., Chicago 
7, M 

For more information— 
Circle 74, inside back cover 


Hand-and-Foot 
Operated Valves 


Y new hand-and-foot operated, four 
way valve with built-in, full-capacity, 
flow-control meters of the venturi 
tvpe has been designed for the con 
trol of double-acting air or hvdrauli 
cylinders. ‘These valves are built for 
heavv-dutv service and have one bal 


anced spool, using renewable “0 
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SSW forged ring flanges 


enable Pfaudler to increase pressure capacities 
of glass-lined tanks 50% 


By switching to Standard Steel forged ring flanges for 
manholes and larger openings in their glass-lined tanks, 
The Pfaudler Company, Rochester, N.Y., has increased 
normal pressure capacities 50°, above previous limits. 
These rolled, weldless flanges replace integral flanges 
formed in the tank wall or flanges formed from steel 
plate and welded to the tank shell. 

Standard Steel forges these 24" to 84" ring flanges to 
heavier and more efficient shapes than Pfaudler could 
get previously. An increase in the flat surface area of the 
flanges permits increased pressures. The switch to forged 
flanges also has eliminated the serious problem of warp- 
ing during annealing or stress relief before 
applying glass linings. 


c 


SSW shapes these rings as close as possible to finish 
dimensions in the rolling operation to minimize the 
amount of metal removed in roughing and finishing cuts 
However, ample material is available for forming a bead 
on the edge of the flange to retain the clamps which hold 
the covers tightly on the gaskets 

Pfaudler's use of Standard Steel's weldless flanges is 
just one of the very diverse ways ingenious users are 
improving their products by switching to roll forged 
rings and flanges (12" to 144" O.D.). It'll pay you, too, 
to investigate how they can benefit you. For more facts 
please write to Department 8635, Standard Steel Works 
Division, Baldwin-Lima-Hamilton Corporation, Burn- 
ham, Pennsylvania 


Standard Steel Works Division 
Burnham (Mifflin County), Pa. 


BALDWIN-LIMA-HAMILTON 


General Offices: Philadelphia 42, Pa. * Offices in Principal Cities 





'S 
NEY SMALL PARTS 
PLAY A BIG PART IN 


PRECISION INSTRUMENTS 


The accurate transmission of electrical im- 
pulses through a movable contact is depend- 
ent solely upon the properties of that contact. 
Illustrated at the right is a Ketay Synchro, 
which is the heart of many precision indicat- 
ing, communicating and control devices. Ke- 
tay is noted for Synchros and Resolvers cap- 
able of extreme accuracy. Therefore, Ney 
Precious Metal Contacts have been selected 
because of their practically ideal physical and 
electrical properties. 

Ney Precious Metal Alloys have high re- 
sistance to tarnish, are unaffected by most 
industrial corrosive atmospheres, and are fab- 
ricated into slip rings, brushes, commutator 
segments, wipers, contacts and similar com- 
ponents for use in electrical instruments. 
Call on the Ney Engineering Department for 
help in selecting the right Ney Precious Metal 
Alloy which will improve and prolong the 
life and accuracy of your instruments. 


THE J. M. NEY COMPANY 
CONN. 


109 ELM STREET, 


HARTFORD 


l, 


Specialists in Precious Metal Metallurgy Since 1812 


Solenoid, Motor, Lever, 
Foot Types for Every Medium 


NICHOLSON 


Nicholson furnishes valves for cylinder con- 


and for 


special operating cycles in 


trol, distributing, metering many 


w de range of industr choice 


" 


stant service for well over years. In 


your 
addition to their long wear 
Nicholson 


specially treated hard seats and lapping flat 


and minimum 


maintenance, 


valves feature: 


sures 


a discs wh 


specific 


of 6 metal combinations 


against grit Size 
to 2% 


. Pres- 
to 5000 


8 


service; 


ha tually become 


po: 


5 


TRAPS -VALVES- FLOATS 


200 Oregon Street, Wilkes-Barre, Pa. 


tia 
ug 
it 


en 


hter with use; 
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ve protection 
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New Parts and Materials continued 


ring packing. The flow control me- 
ters allow full-line volume without 
loss of pressure and line-pressure vari- 
ation will not affect valve function. 
This basic valve is also available for 
remote pilot operation, cam, single 
or double solenoid together with time- 
delay features, Non-corrosive 
throughout, this extremely compact 
valve is available in four standard pipe 
sizes, 3, 3, 4 and 3 in., for air, oil or 
water, in the pressure range of 0 
to 150 psi. Airmatic Valve, Inc., 7317 
Associate Ave., Cleveland 9, Ohio. 


For more information— 
Circle 75, inside back cover 


Potentiometer for 
Service Over 125 C 


Besides a temperature rating of over 
125°C, this potentiometer has a new 
low mass wiper which will permit 
operation under severe vibration and 
acceleration conditions. A new coup 
ling for the ganging cup provides zero 
backlash and low torque, resulting in 
accurate phasing and ease of cup 
removal. 

Fewer internal parts provide a clean 
internal design, utilizing new ma- 
terials and Nominal 
function angle is 330 deg and nominal 
contact angle is 345 Power 


rating is 2.5 v. ‘Terminal voltage 


techniques. 
deg. 


is 400 v, dc, dependent on resistance 
and voltage rating of unit and torque 
is 1.5 in.-oz per cup. Daven Co., 191 


Central Ave., Newark 4, N. J. 


For more information— 
Circle 76, inside back cover 


Insulated, Zero-Backlash 
Universal Coupling 


Joining of two shafts offset from 
each other as much as 30 deg. and 
separated by more than 3 in. is pos 
sible with this 


insulated universal 
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New Parts and Materials continued 
coupling. The device is designed for 
joining two 1 in. shafts. Typical ap 
plications are connection between 
the instrument panel of equipment 
and remote rotating components and 
the zero-backlash coupling of instru- 
mentation components. | 
w l'he coupling is molded of nylon 

with nickel-plated brass inserts, and 

is supplied with set screws and cou- 

pling pins. It is used with } in. 
* coupling shaft of any length (not sup- 
plied) and is finished in accord with 
military specifications. Jan Hardware 
Mfg Co., Inc., 75 N. 11 St., Brook 
lyn 11, N. Y. 


















































For more information— 
Circle 77, inside back cover 









Miniature Relay 


his relay can be actuated by solar 
battery or photo-cell, since it only 
requires 18 milliwatts to effect contact 
closure. The contacts and actuating 
elements are made of magnetic rods, 
sealed in glass, and it is asserted that 
this differs from conventional relavs 
in that only the contacts are sealed 
This reduces the possibility of seal 
contamination. These relays are avail 
able in a variety of sizes for varied ap 
plications, and units having up to 
109 contacts in one assembly have 
been built. G. M. Giannini & Co., 
Inc., East Orange, N. J. 





































For more information— 
Circle 78, inside back cover 






Coupling With 
Spherically Cut Gears 


This coupling has gear teeth which 
are cut on a segment of a sphere. It 
has been applied successfully in air- 
craft and other specialized fields. The 
male teeth of each coupling half are 
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Does your servo system 
end up like this? 


í 


Of course, you've never bought an automobile in pieces, 
picking up a bumper here, a carburetor there, a clutch some- 
where else. Even if you could arrive at the appearance and 
performance of a finished car, chances are it would require 
countless hours of work and a factory-full of fabricating 
equipment to integrate the odd sized parts. 

Surprising, then, how many companies build servo systems 
just this way. Buying parts from different manufacturers 
... putting them together and hoping for an ideal system. 
Either the final result is far below potential efficiency, or the 
time, labor, machinery, and materials wasted in trying to 
‘fit’? the components together boosts the cost astronomically. 

Experience proves that complete assemblies of Transicoil 
components not only assure improved system performance 
but actually cost less than the total purchase price of the 
individual components acquired from several sources. 


If you are now purchasing servo components from several 
manufacturers, a serious talk with Transicoil will pay you 
dividends in lower costs and a better system. But if you 
require only one component, you can be sure of optimum 
performance from the Transicoil units you specify. 


New Parts and Materials continued 
cut on a true spherical arc while the 
internal teeth are cut with a straight 
root. Thus, whenever misalignment 
occurs, the curved tooth maintains a 
constant area of contact with the in- 
ternal tooth. Coupling flexibility is 
said to be independent of excessive 
backlash between coupling teeth, 
point contact or springs. 

The new coupling is suitable for 
angular misalignments up to + 34 
deg on each coupling half, giving a 
total of 7 deg. Special couplings are 
available for up to 14 deg misalign- 
ment. 

[he couplings are available from 
stock in sizes 0 through 6 (maximum 
bore 6% in.) while larger couplings 
for heavy duty service are made to 
order. Philadelphia Gear Works, Erie 
Ave. and “G” St., Philadelphia 34, 
Pa. 

For more information— 
Circle 79, inside back cover 


Copper-Clad Printed 
Circuit Laminate 


A copper-clad etched circuit lami- 
nate is said to have a bond electrically 
equal to the laminate itself which im- 
proves with heat and age. 

Solder tests have permitted a guar- 
antee of resistance to 230-240 C with- 
out blistering, and heat tests indicate 
that no change occurs during a half- 
hour at 150 C. Mica Insulator Co., 
Schenectady, N. Y. 


For more information— 
Circle 80, inside back cover 


HRANSICOUL 


/ >. s 77?» » TM 
l ls UU /f] [ r 27 A double acting, non-rotating shaft 
"dl Ee 5 ; - i C 


107 GRAND STREET 


NEW YORK 13, N. Y. Air Cylinder With 


Keyed Linear Motion 


—— eM 


a 


> j S ——— air cylinder is reported to provide 

: perfect registration on each stroke 
without the use of exterior guides. 
lhe unit should be useful in posi- 
tioning work for welding, painting, 


tor and Gear Motor, Generat 


Train Assemblies Assemblies 


machining, assembly or where one or 
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New Parts and Materials. .....continued 


more pressure points are required 
which are not on the axis of the 
cvlinder. 

Both parts are at the rear of the 
cylinder which permits a more com- 
pact installation than is possible with 
inlets at each end. Shaft is & in. dia 
at the working end and is available 
with 4 in. dia flange or with clevis. 
Bore of the cylinder is 2 in. made in 
—] to 6 in. stroke. Summitt Tool & 
Mfg. Co., 2907 Summit St., Toledo 
11, Ohio. 

For more information— 
Circle 81, inside back cover 


Fhp Split 
Capacitor Motor 


This motor is available from 1/20 
to 4 hp and can be used to replace a 
shaded pole unit where greatly in- 
creased efficiency is needed as in 
window air-conditioning units. Re- 
ported to require 67 percent less 
running current, the new motor is 54 
in. in diameter. One, two or three 
speeds are available and single or 
double shaft extensions resilient and 
rigid or thru-bolt mounting are pro- 
vided to meet particular design re- 
quirements. Marco Industries, Inc., 
830 Terrace Blvd., Depew, N. Y. 


For more information— 
Circle 82, inside back cover 





Air or Hydraulic 
System Control 


Four-way valves for service up to 
200 psi have only one moving part, 
a one-piece spool, which carries the 
only moving seals employed. These 
are standard “0” rings, stocked by 
most industrial supply houses and 
which can be replaced in a few 
minutes, 

These new valves are readily adapted 
to sub-base, manifold, panel, console 
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“SHOT DOWN” 
to SAFETY 


...at SUPERSONIC speed 


with the help of 
PRECISION 
INVESTMENT CASTINGS 


y HITCHINER 







And at sound-barrier speeds, a revolutionary bailout 
technique had to be found. 
So engineers at Stanley Aviation Corp., Buffalo, N.Y., 
developed an ejection seat that catapults downward from 
a plane and a lap belt that automatically opens, frees 


the airman from the seat, and sequences parachute opening. 


The cost of this priceless protection? Slashed to a minimum 
through the use of HITCHINER Precision Investment Castings. 
By combining several small parts into one . . . building @ I» 
complex shapes without added machining . . . using beryl- 


lium copper and stainless steel, HITCHINER achieved lower 






: total production costs plus lighter weight with extra strength 


— economies and design achievements not possible with 


C other production methods. 


For a new approach — the logical solution to your small 
parts problems — consult HITCHINER. Send us your drawings. 
Mail the coupon for informative FREE booklet. 








HITCHINER 


| HITCHINER MFG. CO., INC. 
| Manufacturing Co., Inc. 


MILFORD 4, NEW HAMPSHIRE 


[] Send me your FREE booklet, "Investment For Economy 
. . . For Performance.” 


MILFORD, 
NEW HAMPSHIRE 


SEE US AT BOOTH 


O Have your representative call 


MY NAME 









# 1412 : POSITION 
NATIONAL METAL ' CO. NAME 
EXPOSITION : CO. ADDRESS 
NOV. 1-5, CHICAGO , GEIL LL emm DUM STATE 





269 


"A 


strensth 


— extruded, molded or fabric rein- 
forced — are now available in 
COHRLASTIC HT — the new, high 
tensile strength, high tear resist- 
ant silicone rubber 
Aircraft seals must be capable of resist- 
ing sub-zero temperatures and possess 
high tensile strength, high tear resist- 
ance, high stability after long exposure 
to ozone, oxidation, sun and weather. 


COHRLASTIC HT meets 
all these requirements 
with values plus 


In many cases, extruded unreinforced 
COHRLasrIC HT seals can completely 
replace more costly reinforced seals. 
When necessary — where maximum dur- 
ability is required — COHRLAsrIC HT 
reinforced with dacron and other fabrics 
is available. 
Resiliency, low compression set, sim- 
plicity of installation and low replace- 
ment cost are some of the exclusive 
Characteristics of this important new 


development 


And the applications are 


many —caigo doors, camera doors, 
nacelle doors, radomes, canopies, escape 
hatches, to name a few. Literature and 
samples gladlv supplied on request. 


408 EAST ST. * NEW HAVEN, CONN. 


HARO RUBBER COMPANY 


"MANUFACTURERS OF SILICONE RUBBER COATED FABRICS REINFORCED WITH FIBERGLAS, 


NYLON, 


PARTS, 


DACRON AND ORLON FOR SPECIFIC 
EXTRUSIONS, PRESSURE-SENSITIVE 


SYSTEMS, 


APPLICATIONS. MOLDED SHEETS, 
TAPES, HIGH TEMPERATURE 
NON-LINEAR MOUNTS, 


CONDUCTIVE GASKETS. 


CUSTOM 


DE-ICING 














New Parts and Materials. .. .. . continued 


or conventionally piped installations. 
\ line of standard attachments pro- 
vide for operation by lever, palm 
button, foot pedal or treadle roller, 
cam, solenoid pilot or remote bleeder 
button. Parts are standardized and 
interchangeable so that virtually any 
type valve may be assembled or re- 
paired from a minimum stock of basic 
parts. One body casting accommodates 
è or ł in. NPT ports; the second, ł 
and ] in. NPT ports. 

Lightweight bodv is cast aluminum 
and the liner is hard-drawn brass, with 
an aluminum spool. Modernair Corp., 
400 Preda St., San Leandro, Calif. 


For more information— 
Circle 83, inside back cover 


Quarter-Turn Locks 
Sheet Fastener 


\ one-piece fastener that is said 
to resist severe and prolonged vibra 
tion is applied blind from one-side. 
It is well adapted to take-up in com- 
mercial sheet metal tolerances. Once 
snapped in place, the Q-4 is self 
retaining in the outer sheet or panel. 

Cost savings with the new fastener 
ire reported on a unit basis and also 
on a material basis. One large man 
ufacturer is said to be cutting produc 
tion costs by using a Q-4 to replace 
a special screw and a retained nut. 
Sizes are available to accommodate 
various panel thickness. St. Charles 


Road, Elgin, Ill. 


For more information— 
Circle 81, inside back cover 


Bin and Hopper Vibrators 


l'wo new air vibrators, of ] and 5-in 
piston dia, are for use in bins, tanks, 
hoppers and chutes handling granular 
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New Parts and Materials continued 
and powdered materials, ranging from 
wet sand and gravel to coal, cement, 
grain, food stuffers, cinders, ice, feed 
and chemicals. All Type F vibrators 
operate on 25 to 100 psi continuous 
line pressure. Maximum efficiency 
is obtained at 80 psi. They are de- 
signed for continuous or intermit- 
tent operation, and can be used on 
bins containing from one to several 
hundred tons of materials. Cleveland 
Vibrator Co., 2828 Clinton Ave., 
Cleveland 13, Ohio. 


For more information— 
Circle 85, inside back cover 


High-Voltage D-c 
Tachometer Generator 


A d- tachometer generator, de- 
signed for a variety of control appli 
cations, as well as for accurate speed 
indications, provides high voltage out 
put of 50 v at 1000 rpm. It is an 
ideal pilot exciter for many control 
applications, according to the manu 
facturer. 

[he new tachometer is totally-en- 
closed and can be either flange- or 
foot-mounted to be direct-coupled, 
geared or belt-driven. Capable of use 
in either horizontal or vertical posi- 
tion, the unit’s conduit box with a 
l-inch. straight pipe thread permits 
use of conduit if desired. 

[he shaft extension on the unit's 
pulley end is * in. dia and #8 in. long 
with a flat section and stub shaft on 
the opposite end for hand tachometer 
measurements. General Electric Co., 
Schenectady 5, N. Y. 


For more information— 
Circle 86, inside back cover 


Heavy-Duty Quick-Seal 
Coupling 


Quick-seal, leak-proof couplings are 
now available in heavy-duty models 
for high-pressure, heavy-flow applica 
tions in the steel, oil, chemical, con- 
struction and other industries. A 
simple construction is said to make 
the hose line leak-proof the moment 
the nipple is seated in the coupling 
body and seals it tighter the higher 
the pressure builds up. In addition, 
the coupling has a full-swiveling fea 
ture that prevents hose kinking. The 


coupling is made in several designs 
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IT’S TOUGHER * MORE DUCTILE 
SMOOTHER * MORE ECONOMICAL 
TO FABRICATE 


J IERDE: m IS TOUGHER . . . Avon's own exclu- 


sive high frequency resistance welding method produces an entirely 
new uniformity of grain structure in the welded and adjacent wall 
area by meons of an advanced type of electronic control. This 
exclusive process combined with our improved cold drawing of 
larger size tubing into smaller diameters is responsible for the 
extremely smooth surface finish, closer diameter tolerances and new 
ease ' of — 


4 ; Z^ bf 
¢ omnea HAS A PERFECTED SINGLE WALL 


CONSTRUCTION . . . Avon is able to offer thin wall tubing as a 
highly impressive substitute for costlier tubing—both ferrous and 
non-ferrous— because of its hi-cycle method of controlled welding. 
This tubing is available in three tempers— as welded," "as drawn" 
and annealed to insure the last word in adaptability to varied 
tubing uses. It is more economically fabricated —takes tougher 
bends, beads, flares, etc.— withstands pressures up to 18,000 PSI— 
has no equal in resisting the severest types of fatigue from vibration. 


fü 7 sb, 
TAMPA MA. IS EASIER TO FABRICATE . . . 


Avon's exclusive tube ye process has proved itself, matching 
the most difficult. forming operations, with a higher degree of 
ductility and tensile strength to insure new 
fabricating ease, lower scrap loss, greater 

performance reliability. Today our mills are 

successfully producing over 7 2 million feet 
per month for hundreds of important 
tubing applications. Our sales engineer- 
ing staff will gladly assist you... or send 

us your blue prints for tube quotations. 
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New Parts and Materials continued 


for different methods of hose attach- 
ment—female pipe thread, male pipe 
thread, expansion ring or barb shank 
type. Eight standard sizes are pro- 
vided from 3 to 2-in., which are avail- 
able in stock. Ten sizes from 21 to 12 
in. are available on special order. 

Standard materials, unless otherwise 
specifed, are cadmium-plated steel 
with neoprene and “Buna-N’’ seals. 
Couplings are available in aluminum, 
brass, stainless steel and other alloys 
on request. Special seal materials are 
also available on special order. Tite 
flex, Inc., 500 Frelinghuysen Ave., 
Newark 5, N. J. 


For more information— 
Circle 87, inside back cover 


Die-Cut Thrust Washers 


Custom-made washers for which 
tooling costs are said to be substan 
tially lower are being made of ma- 
terials such as bronze, bakelite, brass 
and any type of alloy sheet steel. They 
can be produced in sizes of à to 20, 
with maximum blanking pressure of 
295 tons. Dayton Rogers Mfg. Co., 
Minneapolis 7, Minn. 


For more information— 
Circle 88, inside back cover 


Clean, bright, accurate, strong — that’s the story of Ritco Drop 
Forgings. We produce parts to your blueprint in steel or non-ferrous 
metals, in weights from “% lb. to 15 Ibs. 

Come to Ritco for Drop Forgings, special fasteners, and finished 

bolts with regular or heavy heads. 
IT Also, take advantage of our complete 
C = 


V 1834 Y facilities for finishing — machining and 
* 


grinding. Send blueprints and specifica- 


" 1954 tions for free estimates. 


M 
A. ar RHODE ISLAND TOOL CO. 
148 West River St. " P 
SERVING AMERICAN INDUSTRY má Ne -—— 
FOR 120 YEARS Switch 


A chemical-type thermal switch is 


f à Exclusive New England fs in. dia and & in. long. Below a 
A DU Representatives for predetermined switching temperature, 
Cleveland Cap Screw Co. resistance exceeds 10 megohms. 

When the unit reaches switching tem- 


perature, the resistance becomes per- 
manently less than 0.10 ohm. Cur- 
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New Parts and Materials continued 


rent rating 1S 5 amp, ac or dc, contin- 
uous duty. 

These switches are available at 
switching temperatures from 150 F to 
400 F in increments of 25 deg, and 
from 400 F to 1000 F in increments 
of 50 deg. Accuracy is 2 percent. Mini- 
tec, 5423 Delaware Ave., Los Angeles 
41, Calif. 


For more information— 
Circle 89, inside back cover 


Electromagnetic Clutch for 
Mesh Gearing 


This clutch, according to the maker, 
fits the requirements of transmissions 
employing constant mesh gearing, 
providing constant output, quiet op- 
eration and rapid speed change. Safe 
positive operation is assured because 
the clutch 24 v, 
d-c circuit and no field adjustment of 
the torque value of the clutch can 
be Maintenance is reduced to 
the clutch is self 


compensating and no adjustment fort 


is controlled by a 


made. 
a minimum since 
wear of the clutch plates is ever re- 
quired. I-T-E Circuit Breaker Co., 
Philadelphia, Pa. 


For more information— 
Circle 90, inside back cover 







Hose Couplings With 
Built-In Check Valves 


[he basic coupling structure has 
been combined with either a single 
or double check valve, producing a 
type of coupling which shuts either 
one end (single-check valve) or both 
double-check valve: of the fluid 
the instant the coupling is 
opened. The check valves are auto 
permitting full 
fluid flow, the moment the coupling 


ends 
line 
matically opened, 
1S closed. 

Several tvpes for different methods 
of hose attachment are made: female 


pipe thread, male pipe thread, ex 
pansion ring, or barb shank. All these 
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AND SOFT 
SOLDERS 


new single metallic coating on refractory ceramic 



















des a surface to which solders with melting points 
F. to 1600° F. may be applied. No expensive, 
ate nickel and/or copper plating is needed to forma 








rmly adhering bond with both hard and soft solders. 

















is the time to reexamine your requirements and 
Bifications. Look METALLIZED 
RAMICS to save you production time and money. Phone 
write for help on any problem involving the bonding of 
eramics to metal parts or ceramics to ceramics. 









to Frenchtown's new 
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PORCELAIN COMPANY 
87 MUIRHEAD AVE. . . . TRENTON 9, N.J. 








ONE COMPANY 


SAVED 
THIS 


Producing this small 
Part by... 


microcast 


There were two ways to make this small indentor die for a 
ratchet-controlled Hytool (used to install coaxial cable con- 
nectors). First, by machining it from bar stock in 14 oper- 
ations . . . or, by having the part Microcast, followed by 7 
operations. The Microcast precision casting method was 
chosen because it saved an estimated 43% on the cost of 
each indentor die. 

If the expense of machining intricate parts and compo- 
nents is throwing your production budget out of line, let 
us show you how the Microcast process can 
help you. Microcast can not only eliminate 
machining operations but it also allows you 
to engineer for better design through the 
use of high-heat alloys. 


Write for free booklet. Full color talking film of 
the Microcast process available without charge. 


microcasi 


The Original Process 
MICROCAST DIVISION, Austenal Laboratories, Inc. for Mass Producing 


224 E. 39th Street, New York 16, N. Y. Precision Investment 
7001 South Chicago Avenue, Chicago 37, III. Castings. 
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tvpes are interchangeable in the same 
size. Eight standard sizes from 1 to 
2-in. are available from stock; ten 
sizes from 24 to 12 in. are available 
on special order. 

Standard materials, unless otherwise 
specified, are cadmium-plated stecl 
with neoprene and “Buna-N”’ seals. 
Couplings are available in aluminum, 
brass, stainless steel and other alloys 
on request. Special seal materials are 
also available on special order. ‘Tite- 
flex, Inc., 500 Frelinghuysen Ave., 
Newark 5, N. J. 


For more information— 
Circle 91, inside back cover 


Thermistors for 
Temperature Control 


A thermistor designed specifically 
for temperature measurement and con- 
trol in the —60 to 40 C range has a 
temperature-sensitive resistance cle- 
ment in the form of a thin toothpick- 
like rod with radial leads. It is made 
of metal oxides and manufactured by 
a ceramic process. All units are water- 
proofed and coated with reflective 
coating. Performance meets the re- 
quirements of military specification 
MIL-T-12284A (Sig. C.) Ferroxcube 
Corp. of America, 195 E. Bridge St., 
Saugerties, N. Y. 


For more information— 
Circle 92, inside back cover 


Encapsulated Wire Wound 
Resistors 


‘hese resistors are said to be spe 
cifically designed to perform accu- 
rately in the face of extremes in hu 
midity, high altitudes and corrosive 
conditions. At the same time they will 
withstand severe shock and vibration 

By winding on steatite bobbins, di 
mensional stability is assured. By 
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New Parts and Materials continued 
sealing in epoxy resin, they are pro- 
tected against outside elements. ‘They 
have, in many tests withstood 30 hu- 
midity cycles of MIL-R-93A moisture 
resistance tests without deterioration. 
lype L resistors also withstand tem- 
perature cycling in excess of MIL-R- 
93A requirements. 

These components are furnished 
with lug type terminals or wire leads in 
a selection of standard, midget and 
sub-miniature sizes. Resistance Prod- 
ucts Co., 714 Race St., Harrisburg, 
Pa. 

For more information— 
Circle 93, inside back cover 





Increases Production and 
Accuracy of Hobbed Pinions 


laking advantage of the elasticity 
of metals to compress a solid inner 
shell evenly around the ground hub 
of a pinion, centering it precisely for 
hobbing, this fixture is reported to 
apply equal force all around the chuck- 
ing surface. The operator twists the 
actuating ring a few turns to create 
an accurate and powerful fit. A spe- 
cial lever engages notches in the 
actuating ring and facilitates actua- 
tion and release. 

Standard flange-type chucks of this 
new design are being made in 13 sizes, 
with chucking diameters from 0.500 
to 4.0000 in.; maximum torque ratings 
from 37 to 2460-ft-lb. Scully-Jones 
and Co., 1901 S. Rockwell St., Chi- 
cago, Ill. 

l For more information— 

Circle 94, inside back cover 


Stainless Toggle Clamps 


l'oggle clamps made from non-mag 
netic stainless steel are available in a 
This new 
clamp has a channel on which the 
spindle can slide to permit its posi- 


range of sizes and types. 
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40 years specialization 
in the speed control field 














Pierce Centrifugal Governors are 
in daily use for accurate, depend- 
able engine speed control wherever 
wheels turn. More than 4,000 dif- 
ferent governor assemblies have 
been designed and built by Pierce 
to meet exacting problems and ap- 
plications encountered by engine 
builders. Pierce Governors are 
standard on many of America’s 
finest engines. 


tell ud Your proton... 


We'll work with you on the engine 
controls you need . . . carburetor 
choking, constant speed control, 
overspeed protection, overspeed 
safety cut-off, fuel regulation or 
related requirements. Tell us your 
specific problems . . . we'll send a 
qualified engineer. 












































Pierce Designs Make it Easy to Plan 
for Efficient Governor Installation: 
As shown in the above diagram there 
are a number of places on your en- 
gine where you can provide drive 
access for a Pierce Governor: Top, 
front or rear of timing gear. . . or at 
various locations connecting directly 
to camshaft. Pierce builds a wide 
variety of mounting types and drives 

. governor assemblies to cover 
every engine speed control problem. 


































































Ask for the new Pierce Brochure . ..""40 Years 
of Manufacturing Precision Controls." 


‘THE PIERCE GOVERNOR CO., INC. 


1686 OHIO AVENUE, ANDERSON, INDIANA 

























“ONE OF THEIR STANDARD RESISTANCE 
WELDERS COULD BE THE ANSWER” 


@ Like any other commodity, when you buy 
a standard resistance welder instead of a spe- 
cial, you save money and get shorter delivery. 

Perhaps you have been thinking in terms of 
a “special” welder when a standard might do 
the job. T-W is a logical source because they 
make more standard spot, seam, flash-butt and 
projection welders than any other manufac- 
turer, in addition to a wide variety of special 
welders. 

From T-W, you can receive the necessary 
data on which to base a decision, such as: a 
comparison of a standard and a special; 
power requirements (three-phase or single 

phase); rates of pro- 
duction; welding cost 
per unit of production; 
installation recom- 
mendations. 

Outline your needs : 
to the nearest T-W 
sales office or the 
home base in Warren, 
Ohio. Prompt reply to 
your inquiry. 


Sales and Service 


CHARLOTTE + CHATTANOOGA 

CHICAGO * CLEVELAND « DALLAS TAYLOR- 
DAYTON * DENVER e DETROIT VW ; 
LOS ANGELES ¢ PHILADELPHIA WINFIELD 
PORTLAND, OREGON e SEATTLE 

ST. LOUIS * STAMFORD è WASHINGTON RESISTANCE WELDERS oa 
OAKVILLE AND WINDSOR, ONTARIO — 


THE TAYLOR-WINFIELD CORPORATION * WARREN, OHIO 
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tioning anywhere along its length, to 
provide the exact placement of spindle 
on the work. The spindle, in turn, 
provides adjustment for height and 
for clamping force. The recom- 
mended force of this model is 400 
lb with the spindle located at the 
end of the channel. Lapeer Mfg. Co., 
Lapeer, Mich. 
For more information— 
Circle 95, inside back cover 


Self-Anchoring Locknut 


\ “T”-shaped nut, made of high 
grade steel and preassembled into a 
retaining cage, is said to be impossible 
to rotate or drive it out of its spring 
steel enclosure. The new fastener is 
placed in a panel hole by hand and 
pressed to locked, screw-receiving po- 
sition with a simple hand tool. Weld- 
ing, clinching or staking operations 
are unnecessary, 

Designed to withstand excessive 
amounts of torque, the new nuts are 
recommended for applications where 
fasteners are in danger of being lost 
due to stacking, butting or rough 
handling of sub-assemblies on the pro 
duction line. The new fastener can 
be attached after any finishing process, 
thereby eliminating retapping or 
masking. ‘Tinnerman Products, In 
Cleveland, Ohio 

For more information— 
Circle 96, inside back cover 


Nuts In Strip Form 


Produced in coil or strip form with 
a partial shear between each nut for 
detachment, these fasteners are said 
to eliminate production line slow- 
downs due to dropped or misplaced 
parts. 

Interchangeable for No. 6, S, 10 
and 14Z screws, the new nuts are 
available in coils or strips of any de- 
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The precise pitch of this wire helix, in its glass 
tube, is accurately measured by Hewlett-Packard 
Company, using a Kodak Contour Projector. 


eect 


ALLEA] 


Using the same contour projector, Hewlett-Pack- 
ard checks spacing and parallelism of this spe- 
cial tuning condenser. 


Hewlett-Packard relies on 
the Kodak Contour Projector 


Here is an on-the-job demonstration of how projection gaging can 
solve difficult problems in inspection, slash costs in checking parts to 
close tolerances. 

Using a Kodak Contour Projector, Hewlett-Packard Company meas- 
ures the pitch of a precision wire helix for a unique electronic tube. Sur- 
face and shadow illumination provide a 20X enlarged image of the 
minute and delicate part. “Without the Kodak Contour Projector,” say 
Hewlett-Packard officials, “it would not be practical to make the meas- 
urements necessary to get a satisfactory instrument.” 

Using the same contour projector, Hewlett-Packard also checks spac- 
ing and parallelism of a special tuning condenser for electronic test 
equipment. Conventional shadow projection provides a 10X enlarged 
image of the leaves. “Use of the projector,” the company reports, “per- 
mits economical measurements of parallelism to an accuracy impossible 
to obtain by other methods.” 

Diverse jobs like this are easily done with a Kodak Contour Projector. 
A twist of a dial provides whatever magnification is needed. A flick of a 
switch brings surface illumination to supplement shadow projection. 
Easy to see, isn’t it, how a Kodak Contour Projector quickly pays for 
itself in use. 

For more information on how you can use projection gaging in your 
own work, send for a free copy of “Kodak Contour Projectors.” 


EASTMAN KODAK COMPANY 


Special Products Sales Division 


Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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WORK SPECIFICATIONS 


oa Aluminum dome 
PRE. "Modine" No. 1200, 
TREATMENT applied by brush 
Felton Sibley 
DOME-LAC No. 20 
H. Newton Marshall 
CONTRACTOR Company, Inc., Boston, Mass. 


Write for booklet 


AFTER 
Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 
Detroit, Michigan Niles, California Windsor, Ontario 
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New Parts and Materials continued 


sired lengths. They are designed for 
power-driven attachment with type 
A or B (Z) sheet metal screws. These 
fasteners are also easy to hold and 
they provide locking, vibration-free 
attachment. Slight hand pressure 
snaps the secured nut from the strip. 
l'innerman Products, Inc., Cleveland, 
Ohio. 
For more information— 
Circle 97, inside back cover 


Capacitive 
Pressure Pickups 


hese capacitive pressure pickups 
are reported to be capable of per- 
forming satisfactorily at temperatures 
up to 6000 F, in highly corrosive at- 
mospheres and with the broadest 
range of measurement parameters, 

Pressure range is from 1 to 75,000 
psi. Outputs are as high as 15 v 
with a 25,000 ohm load. Frequency 
response is from 0 to 10,000 cps. 
Unit is made of stainless steel with 
glass-to-metal seals. Photocon Re 
search Products, 421 N. Foothill Rd., 
Pasadena 8, Calif. 


For more information— 
Circle 98, inside back cover 


Stainless Steel 
Discharge Valve 


This stainless steel valve, a flange 
type, was developed for use on truck 
tanks and is said to eliminate the 
possibility of a truck’s valve being 
damaged. The loss of the tank load, 
as sometimes happens with external 
valves when the truck is involved in 
a collision or mishap, is no longer 
possible. Interior flush mounting of 
the valve also prevents clogging of the 
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New Parts and Materials. .. . . .continued 
lines caused by congealing liquids. 
Heating the outlet before unloading 
is no longer required. Extra-heavy 
threads elevate the valve plug from its 
3%-in. opening. Four large discharge 
ports always permit the liquid being 
unloaded to flow freely from the tank. 
Chem-Valve Corp., 110 Berkshire 
Valley Road, Kenvil, N. J. 


For more information— 
Circle 99, inside back cover 


Miniature Clutch 
Has Nine Parts 


This miniature is said to do the 
job of a clutch two or three times its 
bulk at low cost, with only nine parts. 
It handles loads up to 2 hp and 2500 
rpm. There are other models that 
can handle loads up to 600 hp. 

Some of the uses of this clutch are 
multiple-speed, geared-power  trans- 
mission (power lawn mowers, out- 
board motors, tractors, motorcycles, 
automobiles or any specialized equip 
ment that needs power transmission), 
reversing mechanisms (marine), tap- 
ping attachments, line shaft applica 
tions, power steering on automobiles, 
shop equipment. It is easily adapted 
to any operation using belt or chain 
drive. 

[he clutch operates in either di- 
rection, and will free-wheel in cases 
where the load continues to coast 
after the power has been stopped. 
Christensen Clutch Corp., 306 Dixon 
St., Compton, Calif. 


For more information— 
Circle 100, inside back cover 


Split Hydraulic 
Transmissions 


Components of these split hydraulic 
transmissions are standard units 
selected to meet the operational re- 
quirements of such textile machinery 
as Slashers, pickers, dye becks and 
continuous washers. Pump, motor and 
appropriate valving are combined to 
provide an efficient positive displace- 
ment type fluid power transmission 
having infinitely variable speed con- 
trol. Both the pump and the hydraulic 
motor have controls for regulation of 
output speed and power character- 
istics. Acceleration and deceleration 
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When Contact Reliability 


Rugged dependability plus high 

sensitivity have made this new Phil-trol relay an 
immediate favorite with engineers and designers. Its 
compactness and adaptability to a wide range of 
applications and uses provide new answers to the 
many complex problems confronting electronic and 
control engineers. 

Unusual features of the new 8QA relay include 
immediate response; fast closing and opening; contact 
springs with twin contacts; heavy duty, long-life 
bronze bearings; light weight. 

Like all standard Phil-trol relays, the 8QA is avail- 
able in a wide range of modifications. Coils may be 
single or double wound, and equipped with copper 
slugs or sleeves for slow release or for slow operation 

In all probability, there is a standard Phil-trol 
relay, or variation, to meet your specific need. Phil- 
trol engineering experience and design facilities are 
available to help you solve any new application 
problem. 








Cts E. M. EN 


SIDE VIEW 





gp 
' 
a PHILLIPS CONTROL CORP, 
: Dept. PE, Joliet, Illinois 
' Please send me a free copy of the new 
i Phil-Trol Relay and Actuator 
g Also, please arrange to hove a Phil-Trol 
i Sales Engineer call on me. 
: Name 
IS THE REGISTERED TRADE MARK OF 4 c 
a ompony 
PHILLIPS CONTROL CORP. i 
Street 
JOLIET, ILLINOIS ; — 
A THOR CORPORATION SUBSIDIARY i City 
OFFICES IN ALL PRINCIPAL CITIES i 
. 


is most important... 


...another addition to the many 
types of Phil-trol Relays... 















2QA Relay 





ete leah 


porko 


e 33AC Relay 


Hermetically 
Sealed Relay 














D Actuators 
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Catalog 


Zone State 


< 


fr a better " 


of any Pastene" problem d 


Camtoc 


ULLUS BT ea sia 1a ts 


MEAN QUICK ACCESS. On 
covers, Camloc Fasten 
by a quarter-turn with a Screw driver or win 
head. They're vibration-proof, because the et 
of cam, Spring and detent creates a uniform 
locking torque that grips firmly. Camloc 
Quarter-Turn Fasteners cost less to install 
minimize replacement... fewer do the job = 


Panels, doors or 
ers provide positive locking 


HEAVY DUTY LATCHES 


PERATED. Where high 
ty is a factor...where 


under heavy 
i ing must be done my 
e ae nda has the answer. — 
"^ loaded handle, retracting sheer = 
itive locking are among 
20 design advantages. 


SAFELY AND EASILY OF 
shear-tension capaci 


If you have any fastener problem, write for our 
catalog or specific information. 


STRESSED PANEL FASTENERS 


A complete departure from conventional fastening. 
Write a illustrated brochure. 


® 


FASTENER CORPORATION 
62 Spring Valley Road, Paramus, N. J. 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 
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rates are independently adjustable. 
[he simple-to-operate controls are 
easily installed. Existing push-button 
stations can usually be modified and 
used. 

Split transmissions are particularly 
useful where special placement of the 
hydraulic equipment is desirable, such 
as separation of hydraulic pump and 
hydraulic motor to meet space limita- 
tions or solve alignment problems. 
hey offer particular advantages where 
drive requirements demand special 
combinations of a pump and more 
than one hydraulic motor. 

Standard a-c electric motors are 
used with these hydraulic transmis- 
sions, since input speeds are constant. 
The slasher drive requires only 74 hp 
at 1200 rpm for a production rate of 
80 vards per min. Vickers Inc., 1400 
Oakman Blvd., Detroit 32, Mich. 


For more information— 
Circle 101, inside back cover 


Grounding Locknuts 


A washer-type locknut with tooth- 
like elements in the flanged base digs 
through non-conducting materials to 
achieve an electrically grounded as- 
sembly. A double-locking spring ac- 
tion is said to be exerted on the screw 
threads as the teeth of the washer 
embed themselves. The new fastener 
is available in No. 10-24 and 1-20 
sizes. Palnut Co., 61 Cordier St., 
Irvington 11, N. J. 


For more information— 
Circle 102, inside back cover 


Speed Reducers for 
Minimum Space 


The first five sizes of a new line of 
worm gear speed reducers are within 
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New Parts and Materials continued 
the 1/100 to 5 hp range, in ratios of 
5:1 to 60:1. The balance of the line, 
involving eight other sizes, are al- 
ready designed. 

Fulfilling all American Gear Man- 
ufacturing Association standards, the 
new speed reducers are equipped with 
gears, bearings and shafts rated for 
AGMA Class 1 Service. Housings 
are of one-piece construction and are 
reinforced to assure secure mounting 
for smooth, vibrationless operation. 

Although these new reducers have 
been compactly designed to meet min- 
imum space requirements, surface area 
is said to provide ample heat-radiating 
capacity. Winsmith, Inc., Springville, 
NY. 

For more information— 
Circle 103, inside back cover 


Secures Tubing Clamps 


Designed to fasten aircraft tubing, 
this nut features rounded corners and 
turned-down ends which bear against 
the upper leg of the tube clamp to 
eliminate any possibility of the fas 
tener rotating after assembly. It also 
eliminates the danger of sharp cor- 
ners extending beyond the width of 
the clamp. 

After the clamp is placed over 
tubing or a wire bundle, the nut is 
merely positioned over the mounting 
hole and secured with an AN 530-8 
or 530-10 screw. The fastener can be 
applied to any 4-in. wide flange with 
a minimum thickness of # in. Tin 
nerman Products, Cleveland, 
Ohio. 


Inc., 


For more information— 
Circle 104, inside back cover 


Restarts Motors 
Automatically 


Whenever motor starters disconnect 
because of low voltage or voltage fail 
ure, interruptions occur in electrical 
service that reduce productivity and 
impair efficient processing. 
mize effects of voltage discon- 
nections, a new time delay push-but- 
ton condulet 


To mini 
low 
restarts motors auto- 
[he set 
to restart motors within time limits of 
2, 4 or 6 sec. 


matically. device can be 


Designed for use at hazardous lo 
cations of Class I, Group D; Class II, 
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ENGINEERS 


HAYDON makes very small, extremely 
į rugged Timing Motors for 60 cycle, 400 
cycle, and d-c use. They precisely, depend- 


A lf M ably measure and control timing — under 

) v variable conditions in unusual 
; locations and positions . . . without 
A taking up too much space! With the 


help of HAYDON Timing Motors, you can 
now build time controls into your prod- 
uc! with a minimum 


increase in space 


requirements! 


HAYDON” 
and TIME! 


If time and space are your problems, call 
in the nearby HAYDON Field Engineer. He 
can help you find the most efficient appli- 
\ cations of timing components. He can help 
UN insure superior performance in your prod- 
\. .uethMail the coupon for his name, and for 

an informative catalog — today. 


ej 

s | 
9" HAYDON E 
AT TORRINGTON S Mus 


—1^7*^4— 


HEADQUARTERS HA YDON Manufacturing Company, Inc. 


FOR 
TIM I N G | 3134 ELM STREET, TORRINGTON, CONN. 


CELLE. 









Send me the name of the nearby HAYDON Field Engineer 


Send me catalog, '"'Electric Timing Motors 





NAME 
POSITION hai 2 
COMPANY 
E UE CO. ADDRESS — 
“Trade Mork ee 
9 S. Potent Office CITY ZONE STATE cm 


helps you control space 








Shaving newspaper plates 
--. quickly, accurately 


e" 


Hammond Plate Shavers use 


WINSMITH SPEED REDUCERS 


Shaving 19" x 26" newspaper plates to correct printing height within 
12 seconds .. . shaving 30 to 40 thumb nail shell plates at one time with 
uniform accuracy, this Hammond Model S-8 Plate Shaver is equipped 
to help a newspaper go to press before deadline. 


Directly coupled to a 112 HP motor in the drive mechanism, which 
moves the plates into the carbide blade, is a Winsmith Model 11H 
Differential Speed Reducer with a reduction ratio of 108:1. Correct 
speed for fast, smooth and accurate shaving is assured. 


Compactness, ruggedness and dependability have made Winsmith 
reducers most preferred for applications within the 1/100 to 85 HP range, 
in ratios of 1.1:1 to 50,000:1. Why not find out how this complete line 
of differential, worm gear, helical gear and worm-helical reducers can 
meet your needs to best advantage? 


For details, request Catalog 148 ... and for information on Winsmith’s 
new “C” Line Worm Gear Speed Reducers, request Bulletin HW654. 


WINSMITH, INC. 


111 Eaton St. 
SPRINGVILLE (Erie County), N. Y. 


AA S 
oh 


ap: 


Os 
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Groups E, F, and G, or Class II, 
interior electrical equipment of the 
new device includes a push-button 
switch, capacitor, rectifier, sensitive 
relay and control relay. In addition, 
a transformer for voltages exceeding 
110 is supplied, with capacities of 220, 
440 and 550 v. All internal wiring 
is supplied, including two terminal 
blocks: one for field connections and 
another marked for 2, 4, 
Crouse-Hinds Co., Wolf 
St., Syracuse, N. Y. 


and 6 sec. 
and N. 


For more information— 
Circle 105, inside back cover 


Titanium Rivets 


These rivets are manufactured from 
C-130AM titanium alloy and provide 
a 40 percent weight saving over the 
same rivets in alloy steel. Yet thev 
have a minimum shear strength of 
95,000 psi. No protective finish or 
lubrication is said to be necessarv. 

Titanium rivets of this type also 
retain useful strength at elevated tem 
peratures, from 800 to 1800 F. The 
manufacturer can now supply titanium 
rivets in the same types and sizes as 
alloy steel rivets being furnished to 
HS, NAS or customer specifications. 
Pheoll Mfg. Co., 5720 W. Roosevelt 
Road, Chicago 50, Ill. 


For more information— 
Circle 106, inside back cover 


Fixed Paper-Dielectric 
Capacitors 


Drawn rectangular cases eliminate 
soldered seams in these fixed paper 
dielectric capacitors. Designed for 


motor, industrial control, filter, lu 
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New Parts and Materials continued 


minous-tube transformer, and other 
a-c or d-c applications, these new units 
have the same base area as those in 
fabricated cases and are interchange- 
able with them. 

Use of solder has been eliminated 
in the construction of the new cases 
through double-roll seaming around 
the top. Since the bottom of the 
cans are indented, the new units can 
be mounted in an inverted position, 
as well as upright. 

The new units will be available in 
capacitance ratings of 0.05 to 16 mf 
and voltage ratings of 400 to 12,500 v, 
dc, and 236 to 660 v, ac. General 
Electric Co., Schenectady 5, N. Y. 


For more information— 
Circle 107, inside back cover 


Production Quantities of 
Titanium Fasteners 


litanium alloy RC 130B, in which 
production quantities of fasteners are 
now being made, is a special wire 
composed of 92 percent titanium, 4 
percent aluminum and 4 percent man- 
ganese. Parts of this material can 
have tensile strengths of 150,000 psi, 
min, and shear strengths of 95,000 psi 
min. This metal can withstand tem 
peratures up to 800 F. 

This titanium alloy RC 130B 
weighs approximately 44 percent less 
than alloy steels of corresponding 
strength. This material has withstood 
250 hr of salt spray without evidence 
of corrosion. 

Further information on the avail- 
ability of standard and special titanium 
fasteners can be obtained from Cam 
car Screw & Mfg. Corp., 629 Eight- 
eenth Ave., Rockford, T. 


For more information— 
Circle 108, inside back cover 


Right-Angle Terminal 
Strip For Printed or 
Etched Circuits 


Fifteen 0.040-in. dia terminals are 
provided in these right-angle strips 
although omission of certain terminals 
can be arranged. Nominal creep is 
»-in. Pins are phosphor bronze. with 
plating of gold over silver. Terminals 
extend through ws, à and lin. card 
thicknesses. ‘Terminal strips for com- 
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CASTINGS À 
on the mns 
by WELLMAN 





To be sure you're getting top quality lightweight 


castings, you ll want to look for: 


9 An experienced manufacturer 


9 A product made under close laboratory control 
and inspection 

. Competent designers to work with your engineers 

* A wide range of specifications and alloys 

= 


Production economy 


And you won't have to look far . . . just get in touch 
with WELLMAN. We'll be happy to help you with your 
castings problem. 


Catalog No. 53 on request. 





Well Cast MAGNESIUM, ALUMINUM AND BRONZE CASTINGS 


Well Made WOOD AND METAL PATTERNS 
THE WELLMAN BRONZE & ALUMINUM CO. 


Dept. 16, 12800 Shaker Boulevard Cleveland 20, Ohio 
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alloy list Keeps 
sen and longer! 


*NI RESIST 
SAE 1020 
SAE 4130 
SAE 52100 
SAE 6150 
SAE 8630 
AMS 5382B 
AMS 5385B 
AMS 5388 
PWA 651 


ARMCO 
17-4-PH 


4750 
AISI 


lN 
This 























Cannon-Muskegon can 
supply scores of special 
and standard alloys for 
remelt or reprocessing, 
certified to your exact 
specifications 






























long alloy list is an excellent indica- 
tion of long alloy experience! As source 
for many of the nation’s major investment 
casting suppliers and others, Cannon-Mus- 





kegon furnishes a great variety of alloys for 300 SERIES 
remelt or reprocessing. Alloys include super AISI 
stainless and tool steels, as well as nickel 400 SERIES 
and cobalt-base alloys. Other alloys are pre- *MONEL 
pared specially for medical, aeronautical, *INCONEL 
electronic, industrial and experimental uses. ACI-H7 
These alloys are in addition to a wide 18-4-1 


range of carbon and 300 and 400 series IIB2 
stainless steels regularly carried in stock IID2 
for immediate delivery. Remember . . . no 
E INVAR 
matter what type alloy you specify each is 
backed with a notarized metal analysis in- CO-CR-w 
i i " ALLOYS 
suring exactly predictable physical, chem- CU.N 
ical and electrical properties. ALLOYS 
NI-CR 
ALLOYS 
NI-FE 
ALLOYS 
— NI-CR-FE 
= ALLOYS 
CR-FE 
ALLOYS 
\ntornationoi 
eroe! - 





MASTERMET ALLOYS are available 
in either ingot, shot, hexagon bar. billet or 
12"-long, 6" diameter cast round bar form. 
Alloys are shipped in drums with specifica- 
tions clearly imprinted fo: fast selection and 
storage. 


Cannon-Muskegon 
CORPORATION 


" 2877 Lincoln Street © Muskegon, Michigan 


METALLURGICAL SPECIALISTS 


WRITE for your copy of New 
MasterMet Bulletin and tech- 
nical data on the complete 
| MasterMet alloy service. 
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New Parts and Materials continued 
bination card thicknesses can be sup- 
plied. Also, strips can be mounted 
end-to-end for cards requiring addi- 
tional terminals. 

Material is standard green mineral- 
filled phenolic. 
available in mineral-filled phenolic 
l'ype MFE, diallyl phtalate MDG, or 
general purpose phenolic CFG. H. 
H. Buggie, Inc., 726 Stanton St., 
Toledo 4, Ohio. 


[he strips are also 


For more information— 
Circle 109, inside back cover 


Valves For 
Air-Conditioning Equipment 

[wo thermostatic expansion valves 
with selective orifice 


a range of from 0.7 to 
The smaller valve is rated basically 


capacity cover 


34 ton capacity. 


at 2 ton capacity, while the larger is a 
34-ton capacity unit. 

[he valves are of a self-centering 
ball seat tvpe and have a built-in liquid 
line strainer plus low friction-tvpe 
action. General Controls Co., 801 
Allen Ave., Glendale, Calif 


For more information— 
Circle 110, inside back cover 


Blower Wheel Has 
Only Eight Parts 


A blower wheel has been developed 
for heating and air conditioning equip 
ment which is composed of onlv two 
stamped strips of blade louvers, two 
center discs, two hubs and two set 


screws. ‘This blower 


s said to pro 
duce higher pressure at the same speed 
as other wheels or equal pressure when 
run at lower speeds. Mavne Products 
Co., 324 Harries. Building, Dayton 
2, Ohio. 


For more information— 
Circle 111, inside back cover 


Stationary Batteries for 
Auxiliary Power 
Stationary batteries for use in 
switchgear, control, and auxiliary pow- 
er applications are made in two com 
plete lines, in various capacities from 
10 to Designed for full 
float operation where a life expe 
tancv of 14 vr in float service normally 


770 amp-hr. 
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New Parts and Materials continued 


applies, proportionately long life also 
is reported for the “‘Plasticell” battery 
when used in trickle charge service. 
Lead calcium grids, used in the 
“Plastical’’, (in sizes from 40 to 770 
amp hr) embody engineering char- 
acteristics projected on a life expec- 
tancv of 25 vr in full-float service. 
Water additions are said to have been 
reduced to 4 to as many as that 
required for conventional batteries. 
C & D Batteries, Inc., Conshohocken, 
Pa. 
For more information— 
Circle 112, inside back cover 


Gage Measures Holes of 
0.020 to 0.130 in. 


[his direct-reading hole gage is 
guaranteed accurate to within 0.0005 
in. over its entire range. The new in- 
strument is similar in appearance and 
operation to a ball-point pen or auto- 
matic pencil. The scale is graduated 
in thousandths and has a built-in 21X 
crystal magnifier which enables the 
user to readilv obtain accurate read- 
ings to the nearest half-thousandth. 
U. S. Expansion Bolt Co., York, Pa. 


For more information— 
Circle 113, inside back cover 


Hook-On Volt-Ammeter 


A wide range, pocket volt-ammeter 
for measuring alternating current and 
voltage quickly and accurately mea- 
sures 94 by 3-7/16 by 1-9/16 in. It 
includes 150/300/750 v, ac, as its volt 
ranges 

Said to be capable of measuring 
current on both insulated and non- 
insulated conductors without cutting 
the conductor or interrupting work, 
the new volt-ammeter is equipped 
with scales that automatically change 
when the range selector knob isi 
turned, thus reducing the possibility 
of reading a wrong scale. 

Current of 10/30/100/300/800 
amp, ac, provides for the measurement 
of currents usually encountered in in- 
dustrial or commercial circuits. In 
addition to the wide choice of ranges, 
a pointer stop mechanism has been 
incorporated 

In measuring voltage the screw-in 
safety voltage leads are connected into 
recessed terminals for the protection 
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HOW TO KILL 
5 thread fastening bugs in design... 


“> Y 
NK bd 


te es Been Stung BY TOO MUCH WEIGHT? 


bm RE — Heli-Coil* Inserts permit weight reduction two 
e MEE ways: They require less space than solid bush- 
` k ings. Need no greater boss radius than unprotected 


A R ra thread assemblies. Permit the use of fewer, smaller, 
E shorter threaded fasteners. 

Been Stung BY WEAK THREADS? Heli-Coil Inserts provide a mini- 

mum of 25% greater loading strength than unprotected threads in 

the same material. You eliminate stripping, even in soft materials 

such as aluminum, magnesium, plastics, wood, etc. 


Been Stung BY THREAD WEAR? Heii-Coil Inserts can’t wear — 
therefore no customer complaints about worn threads; field service 
costs are cut. 

Been Stung BY CORROSION? Heli-Coil Inserts are corrosion-proof 
stainless steel or phosphor bronze. They withstand temperatures up 
to 800°F. indefinitely — won’t seize, gall or corrode. 

Been Stung BY VIBRATION? Vibration will not loosen Heli-Coil 


Inserts; will not damage insert-protected threads. Fits are inherently 
better; stresses are more evenly distributed. 







When you use Heli-Coil Screw Thread Inserts you kill all five 
of these design bugs at once. 


To find out why the Heli-Coil Insert method of thread protection is the 
simplest, most effective, and most practical...to get all the data you 
need to design these advantages into your product... to get free samples of 
Heli-Coil Inserts, use this handy coupon. 


*Reg. U. S. Pat. Off. 

















r -m em ě owe ë =e =e MM Lm e aes ë ee DEUS LL e e m e -. 
HELI-COIL CORPORATION | 
i 150 SHELTER ROCK LANE, DANBURY, CONN. i 
[] Send samples and Bulletin 689 — Military Standard Sheets. 
I [] Please have a Heli-Coil Thread Engineer call. i 
i L] Send samples and Handbook 652, a complete design manual. i 
I I 
| NAME i (X Il 
l I 
I COMPANY i P i 
: ADDRESS. " = ; 
| civ ZONE STATE Qes | 
^. Edilio LLL LLL LLL LGLLLLLSSSX  LLLGGSES LLG4o ! LGGLLLLLGLLLLZLLLLLGGG ej 


Heli-Coil Inserts conform to official military standards 
MS-122076 (ASG) through MS-124850 (ASG) and others. 
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New Parts and Materials continued 


COMPLETE JEWEL "ASSEMBLIES 
WILL SPEED YOUR PRODUCTION 


of the operator. Then the desired 
voltage range and scale is selected by 
, i Y turning the selector knob. 
You'll be time and money ahead if Em rn 

: Uses include checking circuits, 


vou specify Bi ^ oe Jn 
KOON map put esi inline motor overloads, and determining 


bay d for your product. Rejects are eliminated, 


PE 


motor starting and running currents 
jewel breakage is minimized, and Bird 


Ihe new volt-ammeter operates on 
jewel assemblies will keep your production 


the frequency of 60 cycles with a 3 
running smoothly. percent full scale accuracy. General 


3 Electric Co., Schenectady 5, N. Y. 
Bird Jewel Assemblies are furnished nee —— 


in the right mounting, rigidly inspected | Fer more information— 
: ! . . Circle 114, inside back cover 
according to your specifications, ready for 
your assembly operations. Make a test — 
find out how Bird Jewel Assemblies can ` : 
: Low Capacity 
help your production. Send us a print of Ses G , 
r ¢ > 
your specifications, and we'll provide | "Aces 
samples for your own testing. Five new SR-4 load cells of low 


. . capacity extend the capacity range 
Our engineering staff m — : 
of standard cells down to 0 to 50 
lb. Three Type U-1 load.cells, de- 
signed for loading either in tension 


or compression, have capacities of 
Over 40 years of serving industry with Quality jewel bearings 0 to 50. 0 to 100 ind 0 to 200 Ib 


^ E Iwo Type T-l cells, designed for 
E Vb &.Co., Inc. tension loads only, have ranges of 


: i " Exin - 0 00 : 0 200 Ib. 
Sapphire and glass jewels - Precision glass grinding - Ferrite precision products - Sapphire styli | "3 ind 0 to : 


d : | lhese cells are operated on either 
" "penes uad, Wehen 8 ‘, Diass. : i ac or dc at 4 to 8 v. Input resistance 


| is 120 ohms. Their calibrated accuracy 

FACTORY SET, TAMPER- is within 4 percent of full range. 

LETS Swing is to PROOF TIMING Hermetically sealed containers protect 
the load sensitive elements. 


Durakool | 'ype U-1 cells are 4 in. dia, 53 in. 


high and weigh 10 Ib. Type T-1 cells 
?1 


Factory Set | are 24 in. in dia, 34 in. high and 


weigh 2 lb. Baldwin-Lima-Hamilton, 


Timer Relays S Philadelphia 42, Pa. 


For more information— 
Circle 115, inside back cover 


is at your service for 


all small bearing problems. 





Practically non-breakable, Dura- : E Mena = i 

kool Factory Set Timer Relays have a Filing Systems for 
more than proved themselves on 3 - arce D p win S 
the roughest and toughest jobs . Large ra 8 
that could be found. Year by | í ; 
year, their use increases in sensa- al s A device to facilitate the filing of 
tional fashion. i large tracings, layouts or prints so as 
Controlled time available from to make them readily accessible con 
15 to 20.0 seconds in either m No false contacts sists of a rack with a number of 
mai open or norma ciose ; . 

E “No waiting, E pro- | No chatter À parallel tracks, from which the draw- 
duction schedule is met. Quiet in operation j ings are suspended by means of roll 
See telephone directory for local dis- — eod hangers. The rack being twice the 


———— length of the sheets it holds, the one 


: | T A desired can be quickly rolled from its 
DURAKOOL, INC., Elkhart, Indiana v UP : ái filing place to the other end of th« 





rack where it is out in full view. 


ALL- STEEL | [he rack can be built to accom 


modate any specified number of 
MT rakoo MERCURY tracks, which are spaced | in. or morc 
MILA apart to provide ample room for lay 


outs made not only on thin metal 
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New Parts and Materials... .. . continued 


plates but also on thicker materials. 
[he rack may be of any length re- 
quired by the size of the layouts and 
may be either attached to the wall or 
mounted on caster-equipped standards 
so that it may be moved from place 
to place. The wall model is fluorescent 
lighted. Inter Lakes Engineering Co., 
4845 Bellevue Ave., Detroit 7, Mich. 


For more information— 
Circle 116, inside back cove: 


Completely Insulated 
Alligator Clips 


This newly developed insulator fits 
skin-tight down to the tip of a 
miniature, 15/64" OD test clip. 
Dozens of these clips, it is asserted, 
can be closely compacted on crowded 
connections, in the tightest spots and 
at all angles, with complete protection 
against shorts and shocks. The new 
insulated alligator clip is available 
only as a unit, with factory-applied 
insulators. Two clip types are avail- 
able in the new, completely insulated 
design. One is cadmium-plated steel, 
the other is solid copper with a brass 
screw connection. Each type is avail- 
able with either red or black insulators 
for easy “hot” or “cold” lead identifi- 
cation. Mueller Electric Co., 1552 W. 
E 31st, Cleveland 14, Ohio 


For more information— 
Circle 117, inside back cover 


Single Knob Process Timer 


[his unit will control the timed 
simultaneous closing of one electric 
circuit and opening of another. In- 
dustrial applications for the new pro- 
ces timer include molding presses, 
machine tools and automatic mixing 
operations; in addition, power distri- 
bution equipment frequently requires 
precision control for starting auto- 
matic sub-station equipment, and for 
the reclosing of automatic circuit 
breakers. 

Ideal for equipment which requires 
easily adjustable and accurately timed 
operations from an initial impulse, 
the TSA-21 includes one set of time- 
opening main contacts and one set of 
clectrically separate time-closing main 
contacts, The trip point of the main 
contacts can be adjusted by an ex- 
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IRIDITE 





Here's peak corrosion protection combined with 
conductivity, weldability and solderability. Here's 
a finish that holds paint firmly, prevents underfilm 
corrosion. Here's a line of attractive final finishes 
to add quality and sales-appeal. Here's Iridite . .. 
and here's how you can use it: 


C AND CADMIUM you can get highly corrosion resistant 
finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab 
through sparkling bright and dyed colors. 


Iridite brightens copper, keeps it tarnish-free; also 
lets you drastically cut the cost of copper-chrome 
plating by reducing the need for buffing. 


Iridite gives you a choice of natural aluminum, a 
golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. 
Process in bulk. 


Iridite provides a highly protective film in deepen- 
ing shades of brown. No boiling, elaborate cleaning 
or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by dip, brush 
or spray. No electrolysis. No special equipment. No exhausts. No specially 
trained operators. Single dip for basic coatings. Double dip for dye colors. 
The protective Iridite coating is not a superimposed film, cannot flake, 
chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you complete data. Write 
direct or call in your Iridite Field Engineer. He's listed under "Plating Supplies" in your 
classified telephone book. 







INCORPORATED 


4004 06 E. MONUMENT STREET * BALTIMORE 5, MD 


lridite is approved 
under government 
specifications 


KUHN & JACOB 


molds this plastic base 


Close-up showing en- 
largement of molded 
plastic base used on 3- 
Pole Relay below 


for Ebert Mercury Plunger Relays 


SHOWN BELOW, MADE BY 


EBERT ELECTRONICS CORP. 


Accurately made to exact 
specifications, the Plastic 
Base shown above with 
inserts molded in is one 
of the reasons for the 
superior quality of Ebert 
Relays, which are reported 
to give millions of trouble- 
free operations. At K å J.. 
designing, mold - making 
and molding are all so 
well interrelated that the 
end product is certain to 
give complete satisfaction 
at all times. 


A recent change in design 
of the plastic base makes 


QUEENS VILLAGE, N. Y. 


3-Pole Relay 
approximately 
12 actual size 


i 


OS) X OT 
HO 
[o V 


for greater ease of installation. K & J works closely with the 
customer in developing and improving the product for increased 


sales appeal. 


Let us Quote on YOUR Requirements 


KUHN & JACOB MOLDING & TOOL CO. 


1230 SOUTHARD ST., TRENTON, N. J. 


CONTACT THE 
K & J 
REPRESENTATIVE 
NEAREST YOU 


S. C. Ullman, 55 W. 42nd St., New York, N. Y. 
Telephone—Penn. '6-0346 
Wm. T. Wyler, Box 126, Stratford, -— 
Telephone Bridgeport 7-429 
Wm. A. Chalverus, Carson E. 
Princeton, N. J 


New Parts and Materials continued 


ternal knob. Also, each timer has a 
set of instantaneous contacts which 
can be used independently or as hold 
contacts for the timer solenoid, the 
engineers said. 
[he time scale is calibrated from 
) to 100 percent. Weight is 63 lb, 
measurements are 53 x 5$ x S845 in. 
General Electric Co., Schenectady 
LN. T. 
For more information— 
Circle 118, inside back cover 


Fully Automatic 
Whiteprinter 


With an automatic tracing separa- 
tion feature, this printer developer is 
svnchronized to a of 40 
tpm. 


maximum 


As its light source the new white- 
printer is equipped with a 4000 w 
high pressure mercury vapor lamp, 
controlled by a constant wattage 
transformer. Front and print 
delivery is included at no additional 
Full strength 26 deg Baume 
(commercial tvpe) is used 
for developing. 

The unit is designed with 
paper travel through 
developer. For example, at 40 fpm, 
an 8łxll-in. returned to 
the operator in 24 sec after feeding, 
and the finished whiteprint is deliv- 
ered in 64 sec. C. F. Pease Co., 3816 
N. Rockwell St., Chicago 1$, Ill. 


rear 


cost. 


ammonia 


a short 
printer and 


tracing is 


For more information— 
Circle 119, inside back cover 


Oil-Burner 
Ignition Transformer 


A choice of three heavy-duty base 
plates adapts this transformer to the 
majority of domestic applications. 
Equipped with high-voltage bushings 
mounted on either the bottom or the 
end of the unit, the transformer con- 
tains an electromagnetic shield, in 
addition to electrostatic shielding, for 
maximum suppression of radio and 
television interference. The bushings 
are of the plug type with male rajah 
base studs. Where other high-voltage 
connections are required, spring-clip 
and thumb-screw terminal adapters 
are available. 

Designed for continuous or inter- 
mittent domestic duty on 60-cycle 
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Skokie, Illinois 
(Suburb of Chicago) 








modern 
new 


OHAITE 


ee! BO 


Ohmite maintains the world's largest 
stock of wire-wound rheostats and re- 
sistors for immediate shipment. 


[7 


«A 


L 


È 


i 
BE d 


Modern, continuous, conveyor - type 
furnaces rotate resistors being fired. 
This prevents ‘‘pile-up'’ of the vitreous 
enamel . . . assures a uniform coating. 


Incoming materials are carefully 
checked against rigid specifications. 
Below, metal sample is being checked 
on Rockwell Hardness Tester. 


Gradual heating and cooling in this 
continuous, rotary-type furnace pro- 
vides a superior coating of vitreous 
enamel and prevents internal cracking. 


To get the properties needed, Ohmite 
found it necessary to develop and make 
its own exclusive enamels. Ball mill, 
below, pulverizes ingredients. 


an 


Ohmite designs and builds most of its 
own tools, dies, gauges, fixtures and 
special machines in the well-equipped 
machine shop shown above. 





Each resistor is given a voltage break- In this equipment, using program These instruments make ‘possible the 
down test and the resistance value is controlled cycles, Ohmite products are determination of crystal structure as 
measured. Ohmite resistors can be tested under a wide range of tempera- well as elemental composition of mate- 


made to ‘tolerances as low as 0.1%. ture and humidity conditions. rials and products by means of x-rays. 


RESEARCH AND - 
TESTING LABORATORIES 


Special equipment is available for 
microscopic analysis of structure using 
metallograph. Thermal expansion of 
ceramics and vitreous enamels can 
be determined with interferometer 
equipment. 


rl AIT 
MANUFACTURING COMPANY 


3611 Howard Street, Skokie, Illinois 
Suburb of Chicago) 


RHEOSTATS 
Resi sf th duction li 
cheched for continuity vesisunce vale | | n RESISTORS 


s The Ohmite laboratories contain this 
and tolerance. Standard Ohmite toler- equipment for the optical examination 


a a number of turns of materials and products. TAP SWITCHES 





modern 
new 


OHAITE 


or i 
a 


Ep ln. pem 


resistance 


products 


The instruments shown here are 
used to check and standardize 
the many pieces of Ohmite elec- 
trical test equipment. 


This power panel provides AC 
or DC in a wide range of cur- 
rents, voltages and frequencies 
—permits testing Ohmite prod- 
ucts under operating conditions. 


Vacuum chambers of this type 
are used to deposit an extremely 
thin film or coating of evapo- 
rated metal. 


High temperature globar fur- 
nace; muffle furnace for enamel 
testing; hydrogen atmosphere 
sintering furnace. 
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circuits, the new transformer is rated 
at 100-120 v primary, 10,000 v sec- 
ondary, 0.250 kva, with a secondary 


short circuit current of 23 ma. Net 
weight of the unit is 94 Ib. General 
Electric Co., Schenectady 5, N. Y. 


For more information— | 
Circle 120, inside back cover. | 


Check Valve With 
Composition Sleeve 


A check valve that provides maxi- 


mum flow with low opening pressures | 
and bubble-tight operation throughout | 
its working range consists of a two- | 
piece metal body and a special com- | 


position sleeve. The valve has no seat 
and no spring or other metallic moving 
parts. The sleeve is easily replaced 
if desired. The valve may be mounted 
in any position. It remains tight even 
when small amounts of foreign mat- 
ter are present. The new check valve 
is available in a selection of sizes and 
materials, Betts Machine Co., War- 
ren, Pa, 


For more information— 
Circle 121, inside back cover. 


High-Tem perature 
Miniature Capacitor 


l'ubular, hermetically sealed capa- 


citors designed for continuous opera- | 


tion from —65 to 165 C have insula- 
tion resistance of 50,000 megohm- 
microfarads min at 25 C, 100 meg- 
ohm-microfarads min at 125 C and 20 
megohm-microfarads min at 165 C. 
Gudeman Co., 340 W. Huron St., 
Chicago 10, Ill. 


For more information— 
Circle 122, inside back cover. 


Dc Magnet Brakes 


[hese brakes were developed to 
meet the Association of Iron and Steel 
Engineers’ d-c mill motor brake stan- 
dard No. 1l. D-c magnet brakes 
are used for heavy duty applications in 
mill drives, materials handling, marine 
service and on bridges. 

A single adjustment at one end of 
the new brake is all that is needed to 
take care of lining wear, the manu- 


facturer states. A self-centering ful- 
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Rush Delivery! 


E OPTICAL PARTS 


vtt M 


for your design 





Get immediate delivery of samples; prompt 
action on volume orders for manufacture. 
Hundreds of different optical parts, produc- 
tion-run to the optical industry's highest 
precision standards. 


* Plano-Convex Lenses * Crown Glass Wedge- 


* Double-Convex Lenses Type Prisms 


€ First Surface Reflectors 


Double-Concave —Plane 
Lenses 
@ Plano-Cylinder Lenses " mec 


è Positive Meniscus 


Lenses è Parabolic Reflectors 


e Negative Meniscus e Cylindrical Strip 


Lenses Lenses 
© Projection Condensers ® Ground Glasses 
@ Achromatic Lenses è Heat Absorbing Glass 





è Right Angle Prisms @ Retardation Plates 









WRITE for Catalog L-117, and 
for information on special orders. 
Bausch & Lomb Optical Co., 66834 
St. Paul Street, Rochester 2, N. Y. 


| BAUSCH & LOMB 
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ost of imitation 


If you are using an expensive type of bearing because 
a competitor of yours uses it you are needlessly saddling 
expense onto your product if the job could be done as 
well or better with a less expensive type—as for example 
the cast bronze sleeve bearing. 

Your customer buys your product because it does 
a job he needs done in the way he wants it done. Your 
company’s name and reputation support your product, 
and the mere fact that you include unnecessarily expensive 
bearing types is not a factor in the sale. We suggest 
you examine your present designs to determine 
if there are not places where the sturdy, simple, 
cast bronze sleeve bearing can help you toward 
necessary cost reductions. 


There is a Bunting Engineer near you. 
Consult him. Or write our 
Product Engineering Department in Toledo. 






unting, 


BRONZE BEARINGS * BUSHINGS « PRECISION BRONZE BARS 


The Bunting Brass & Bronze Company e» Toledo 1, Ohio 


Branches in Principal Cities * Distributors Everywhere 
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crum automatically positions both 
shoes during adjustment, even if one 
lining has worn down more than the 
other. An easily visible gage, the ar- 
mature gap indicator, shows the nor- 
mal gap position and indicates when 
the brake should be adjusted. Gen- 
eral Electric Co., Schenectady 5, N. Y. 


For more information— 
Circle 123, inside back cover 


Measures Compressive Force 
Up To 10,000 Ib 


This instrument consists of a trac- 
tion dynamometer mounted in a steel 
cage in such a manner that compres- 
sive loads applied are instantly indi- 
cated on its dial. The dimensions of the 
pressure cell are 9% in. high x 94 
in. wide x 5 in. deep, with an approx- 
imate net weight of 42 lb. This in- 
strument will handle an extremely 
wide range of testing applications, 
such as checking hydraulic and air 
presses, measuring journal bearing 
pressures, weighing heavy or bulky 
items. The new pressure cell is avail- 
able in seven capacities, from 0-250 
to 0-10,000 lb, and will withstand 
overloads up to 25 percent without 
injury to calibrations. W. C. Dillon & 


Co., Inc., 14620 Keswick St., Van 
Nuvs, Calif. 


For more information— 
Circle 124, inside back cover 


Non-Inductive Resistors 


Elimination of bobbins, lower cost. 
smaller size, much closer tolerance 
control and the successful combining 
of minimum inductance and capaci- 
tance effect are said to characterize 
these new resistors. Winding strains 
are eliminated. No artificial aging is 
required. The sealed-in ceramic tube 
completely seals out humidity, salt 
spray and also gives full protection 
against damage from soldering irons 
and other assembly tools. Each end 
seal is permanently bonded to the 
ceramic housings and lead wires, and 
protected from humidity by a tough 
waterproof coating. Windings are 
impregnated with silicones or other 
| humidity-resisting materials as re- 
quired for added protection. 

For all high-value precision resis 
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New Parts and Materials continued 


tors, special alloy wire with tempera- 
ture coefficient of resistance of 0.002 
percent per degree centigrade is used. 
For low value resistors, other alloy 
wires with comparable temperature 
coefficients of resistance are used. 
lerminals are 14 in. lead wires of 
soft drawn No. 20 and No. 22 tinned 
copper wire. These wires are firmly 
soldered or welded to the resistance 
elements. A wide variety of sizes, 
shapes and resistances are available 
including hermetically sealed units. 
Monson Mfg. Corp., 6059 W. Bel- 
mont Ave., Chicago 34, lll. 


For more information— 
Circle 125, inside back cover 


Linear Displacement 
Transducer 


his linear motion transducer pro- 
duces an accurate linear relationship 
between a shaft linear displacement 
and an output voltage even with large 
displacements. It is designed in sev- 
eral sizes and packages for use in in- 
dustrial automation as an electronic 
gage, monitor and control system 
sensor and for military applications 
such as accelerometer pickup and pres- 
sure transducer sensing element. Ex- 
citation voltage is 28 to 115 v, ac, and 
excitation frequencies, 60 to 600 cycles 
per sec. Output voltages are 3 v for 
a 28 v input, 30 v for a 115 v input. 
[emperature range is 65 to 165 | 
General Cybernetics Associates, P. O 
Box 987,° Beverly Hills, Calif 


For more information— 
Circle 126, inside back cover 


Tungsten Carbide 
Hot-Pressed Parts 


Smoother surfaces and closer toler 
inces are said to have been obtained in 
new line of hot-pressed tungsten car- 
bide products. Typical examples of 
parts produced advantageously by this 


new method are drawing dies, bush- 


ngs, mandrel tips and core rods for 
powder metallurgy. The finished parts 
ire asserted to represent substantial 
savings compared to regular hot-pressed 
products because of the reductions in 
time, labor and grinding materials 
afforded, although the unit costs are 
slightly higher. 

[he new material is available in 
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ers are the most widely 
'ssional tape recorders in the 
These versatile, dependable 
nits are ideally adapted for research, 
data recording, and many 
othér uses — delivering the highest 
performance characteristics available 
at any price level. The proof — and 


LI 


the truth—is dh every Magnecord tape. 


Vl | ie cord E: are listed under “Recorders” 


in vour classified tel« phone directory. 


magnecord inc. 


CHICAGO 24, ILLINOIS 


1101 SOUTH KILBOURN AVENUE 


DEPARTMENT PE-10 





y 





Amazingly ple 
EASY-FLO or 
SIL-FOS brazing 


* EASY DOES IT— An endless chain runs 
at predetermined speed between a pair of 
city gas-air burners. Operator places bodies in 

angle-iron carriers, takes spuds with preplaced 
EASY-FLO rings, dips them in Handy Flux and 
sets them in bodies. The rest is automatic. Using 
only one row of carriers, output is 18 a minute. 


Expert “Know-how” at your service 


In cooperation with the manufacturer we worked out 
the valve brazing set-up — and we're ready to work 
with you. As originators of EASY-FLO and SIL-FOS 

low-temperature silver brazing alloys, we offer you the 
benefit of the maximum technical knowledge about the 
process and practical experience in its application available any- 
where today. There's no obligation for this assistance. Just phone 
or write when you would like a field service engineer to call. 


It's a safe bet you can get a better 
product at much lower cost on 
several of your metal parts by 
designing them for EASY-FLO 
or SIL-FOS silver brazed con- 
struction — supplemented by a 
simple production set-up that 
makes the brazing so easy — any- 
body can do it! 


FOR THE FACTS IN PRINT... 


Here’s an example —a radiator 
valve. It is made of a simple 
drawn body and a screw machine 
part, brazed with EASY-FLO. 
And the joining is done on a 
set-up that “automation-izes” the 
actual brazing. The net results — 
a smaller, trimmer valve — and a 
favorably low production cost. 


Write for Bulletin 20. It gives them all plus a lot of useful infor- 
mation about fast, low-cost production brazing. 


At the METAL SHOW —Chícago —Nov. 1-5 
SEE the comprehensive exhibit of low-temperature silver 

| brazing jobs from many industries. Our engineers wih - 
the know-how will be there ready and waiting to chat 


' with yeo dhett your-watol jaiing. 


HANDY & HARMAN 


General Offices: 82 Fulton $t., New York 38, M. Y. 
DISTRIBUTORS IN PRINCIPAL CITIES 


OFFICES ond PLANTS 
BRIDGEPORT, CONN 
PROVIDENCE, 8. 1 
CHICAGO, ILL 
CLEVELAND, OHIO 
DETROIT, MICH 

LOS ANGELES, CALIF 
TORONTO, CANADA 
MONTREAL, CANADA 


New Parts and Materials continued 
all grades of tungsten carbide that are 
conventionaliy used in hot-pressed 
products. This includes the range of 
cobalt contents from 6 to about 20 
percent. The process is particularly 
applicable to the high cobalt (binder 
rich) compositions, where ordinary 
hot-pressed surfaces are roughened 
by “sweating out” of the binder. Sin- 
tercast Corp. of America, 134 Wood- 
worth Ave., Yonkers 2, N. Y. 


For more information— 
Circle 127, inside beck cover 


Office-Size Whiteprinter 


Over a thousand letter or legal-size 
copies of black line or colored line 
whiteprints can be produced an hour 
by this printer-developer. With either 
cut sheets or roll stock, maximum 
width that can be handled is 20 in. 

lhe machine operates on 115 v, 60 
cycle ac. Maximum speed is 30 fpm 
with manual operation and the drive 
is continuously and instantly variable. 
Peck & Harvey Mfg. Corp., Chicago, 
Il. 


For more information— 
Circle 128, inside back cover 


Variable Pitch Motor Pulley 


Standard “A” section belts are used 
and the maximum rating of this pul- 
ley is 4 hp at 1750 rpm. The new 
pulley is machined of cast iron and 
bearings are oil impregnated. Ger- 
bing Mfg. Corp., Northbrook, Ill. 


For more information— 
Circle 129, inside back cover 


Cathode-Ray Oscillograph 

A new cathode-ray oscillograph 
capable of precise measurements of 
time and amplitude within the fre- 
quency range of de to 5 mc is said 
to make available to medium fre- 
quency investigations the convenience 
and precision of a laboratory quality 
instrument, without the cost penalties 
of unneeded band width. 

he linear vertical amplifier which 
can be precisely calibrated for full- 
scale deflection makes the Type 327 
an accurate cathode-ray 
[he fifty-nine precisely 


voltmeter. 
calibrated 


Product Engineering — October, 1954 























THE THREE CUTLER-HAMMER STARS Jy x x 


STAND FOR THREE NEW STANDARDS 


Installs easier 


The cost of installing motor control today is 
b usually much more than the cost of the control 

, often two to fhree times as much. 
Thus this new control offers large savings. 






Users say, "Nothing like this ever before." 


Smooth, quiet operation with uniform response. 
New adjustable overload protection lets motors 
work horder with fewer nuisance interruptions. 


Look for the three silver stars on the famous 
Cutler-Hammer nameplate; they identify the 
new spectacular Cutler-Hammer Yz Yz Yz Motor 
Control. These three stars stand for three en- 


( Lasts longer 


Revises all existing ideas of long trouble-free 
life in motor control. Cuts rate of wear to 
point that maintenance care and cost are vir- 
tually eliminated for 90% of all control uses. 















tirely new standards in motor control satisfac- 


tion and value. 3X 1... Easier, faster, lower d 
cost installation any electrician can readily f 

prove. "X 2... Time-saving, trouble-saving, RY If E É i 

cost-cutting better performance which any test f R 


p will confirm. yx 3...Amazingly longer life . co 7 i CU T L " R-H AM " MER 


* Xe ~- Ly 
due to advanced engineering features anyone gst J AA TA 
can understand. Compare it by features and ? T yÉ If " OTOR CONT 
1 by performance. You too will say it is the finest pRO 


control you know. CUTLER-HAMMER, Inc., 1332 


St. Paul Avenue, Milwaukee 1, Wisconsin. Order from your nearby 


Authorized Cutler-Hammer 
Distributor today. 


CUTLER-HAMMER > > MOTOR CONTROL 


October, 
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with ý New Parts and Materials continued 


VIKING ROTARY PUMPS, 
, : : T - g steps of the sweep generator cover the 
p buying | val range of | sec to I usec duration on 


Co NTRO LLE D | "d "V a l in. scale. The instrument measures 


151x121x22 in. and weighs 65 Ib. 


QUALITY uu j " Allen B. Du Mont Laboratories, Inc., 
: : Clifton, New Jersey. 
For more information— 
Viking’s manufacturing Circle 130, inside back cover 
plant plus both ferrous 
and non-ferrous foun- 
dries, featuring Sorbe- >| D-c Indicating Amplifier 
Mat castings, are all 1 P : 
owned and operated as whe u | This instrument amplifies and meas- 
an integrated unit. This s 4 ; A ures signals as saali as 2x10-1 5 w. It 
ae uses a magnetic converter as the in- 
— rolary pumps put stage. The limitations of the 
that will operate better 


usual vibrator-type converters are 
and longer for you. avoided, and a higher degree of sta- 


1 bilitv and reliabilitv is achieved. 
Investigate VIKING— 1 As an amplifier, the 2HLA-3 has a 
flat frequency response to greater than 
The pump manufacturer with truly integrated control. 20 cycles pe wc on all five. ranges 

Send for latest folder 55SX today. and supplies sufficient power output 

to drive pen motor or galvanometer re- 
corders. Its reported high gain, excel- 
fers | lent linearity, and negligible drift are 
PUMP COMPANY unaffected by variations in line volt- 
CEDAR FALLS, IOWA age or tube characteristics. 
As an indicator, accurate direct read- 
ings of the magnitude and polarity of 
the input d-c signals are given on a 
mirror-scale, zero-center meter. Doel- 
cam Corp., 1400 Soldiers Field Road. 
Boston 35, Mass. 


The Principle that made Rotary Pumps famous. 


For more information— 
Circle 131, inside back cover 


BULLETIN 16! " ò å 
> Gear Tooth Lamination 


2 Tr Reduces Backlash 
BULLETINS f A gear has been developed that is 


on > ad oe ie reported to be minimizing backlash 


SHORT RUN À in gear trains used in precision con- 

STAMPINGS | trols. These gears have a central lami- 

AM os = nation or wafer of nylon flanked on 

either side by steel. The blanks are 

— cut and shaved bv conventional 

BULLETIN 19! e" 
R b ; ANUFACTURING CO. methods. 
FEDERAL TOOL & M «o. É x 

FOR... . vesicners omens CERA After cutting, the nylon portion of 

METHODS ENGINEERS 


PROCESS ENGINEERS SERVICES BULLETIN NO. 161 describes the facili- the gear “grows” slightly to increase 
PRODUCT ENGINEERS ties that make Federal a one-stop stamping x1 : i i 
MECHANICAL ENGINEERS service. Specifications cover special die stamped tooth thickness enough to reduce 

wrenches, nameplates, and quality short run ark d ri < x 
RESEARCH ENGINEERS aAa N DAS AEA backlash to a negligible amount—but 
SPEEDS without increasing torque. The inner 
PURCHASING AGENTS COSTS BULLETIN NO. 101 shows how Federal’s RT 5 q i ; 

special dies give the accuracy, exact dupli- nylon portion is not relied on to as- 
SEND FOR THESE HELP- cation, and tolerances of permanent dies plus I : 
FUL BULLETINS TODAY saving as much as 80% on die costs. sume any of the gear load. Load is 


taken entirely by the outside steel 
TOOL AND MANUFACTURING CO. portions. 


P 
E fa aaa a da A typical example of the applica- 


MINNEAPOLIS, MINNESOTA . . : hs 3 
tion of this new gear design is the 
"QUALITY STAMPINGS IN SMALL QUANTITIES" . i . 
gear box illustrated, which has a 
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New Parts and Materials continued 


90:1 ratio and an output torque rat- 
ing of 30 in.-oz. Although 1.0 in.-oz 
friction torque was permitted, it is 
held to onlv 0.375 in.-oz. Backlash 
of the complete train measures only 


0.02 deg. Dexter Machine Products Vout Best oss did 
ickn tn 


Co, C helsc l, Mich Inches Size 


: : 12x 12 
For more information— 


Circle 132, inside back cover Source Is y i E 


346 36 x 36* 
Va AB x 48* 
Ve 
Potentiometer for Va & Up 
. e * Can be furnished 
Miniaturized Assemblies in Vs sheets 


Resistance of 20,000 to 1 megohm 
and infinite resolution are provided 


in this potentiometer, used for trim- HERE'S WHY: You can / pyamerer INCHES 


ming or balancing circuits in clec- e 4 i | 
E 1 A : order in quantity and in AE. 3 
tronic devices, Electrical adjustments SAs 


a wide variety of sizes— 


of infinite accuracy are easily made by 
turning the slotted shaft with a screw- and be certain of complete 


driver. The self-locking feature of uniformity throughout. | 
the shaft eliminates lock-nuts. Elec | 


Our strict density control 
trical settings are said to be maintained . 


during extreme conditions of vibra assures you thoroughly 


tion, acceleration and shock. These non-porous Teflon— Other diometers 


n ecification | 
potentiometers may be mounted indi free from any flaws which oaoa j 


vidually or in stacked assemblies. Di ; A I 
: might possibly affect 
mensions are $ x x 14 in. Power - 


rating is 0.2 w. Bourns Laboratories, your end use or product. 
6135 Magnolia Ave., Riverside, Calif. Dimensions are accurate 


-—— — to your most critical 
TYPICAL SIZES 
INCHES 


waste of material or loss 0.0. 1.0 


Circle 133, inside back cover. tolerances—no rejects, 


i 3 dad of time. You get product 
Six-Gun, 7-1n. itv — Tef ti 
: 2 purity — Teflon at its 
Cathode Ray Tube E : 
d best in every one of its 
l'his cathode ray tube displays up remarkable characteristics. 
to six independent or related phe- Delivery is prompt—you 
nomena simultaneously on its 7-in. 


Characteristics of Teflon 
CHEMICAL 

channel oscilloscopes which must ac- ; Completely inert. 

curately display or record a number Since the availability of ELECTRICAL 


n p ke E a Very high dielectric strength. 
of transient, random or high frequency Teflon, “John Crane Extremely low power factor. 
signals, 


| get the quantity you 
dia face. It is designed for multi- À 
want when you want it. 


engineers have worked THERMAL 
Electro-static focus and deflection, Temperature range 


wi stry S ag —300^ ! : 
with adequate shielding against cross- ith Industry to successfully abes *so0 F 


talk, are used for all six electron guns. solve innumerable problems and Strong, flexible, weather 


Each of the guns can be controlled develop new applications. You can resistant. 

"big" - i ; i LOW COEFFICIENT OF FRICTION 
independently, | ind scans all of t ic benefit from their experience NM GEk 
useful screen area, When the tube is 


operated at accelerating voltages of and know-how. * DuPont Trodemork 


2 and 4 kv, sensitivity of both the 
horizontal and vertical deflection Request full information and ask for our bulletin, The Best in 
plates is almost equal in each direc- Teflon." Crane Packing Co.,1845 Cuyler Ave., Chicago 13, ill. 
In Canada. Crane Packing Co., Ltd., 

617 Parkdale Avenue, N., Hamilton, Ont. 


tion 

Leads for the deflection plates and 
pre-acceleration intensifving electrodes 
are brought out through the bulb wall 
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LEA, 


Uu 
| Townsend has expanded 
its Technical Sales De- 
partment to help you in 
your constant effort to improve 
your product, reduce unit costs 
and speed assembly. Here, a group 
of specialists works as a unit to 
devise the most economical: and 
efficient methods of product as- 
sembly for all industry. 

These men can serve you in 
several ways. They will visit your 
plant as fastening consultants to 
your design engineers and oper- 
ating men. They will analyze a 
particular product and design 
special parts for it or suggest use 
of standard products in the as- 
sembly. 

You may want them to study 
your entire production line for 
improved assembly techniques— 
they will even design a single part 
to solve a specific problem. 

Another way to obtain the serv- 
ices of this department is to send 
drawings and samples of specific 
items for suggestions as to how 






















they can be produced more eco- 
nomically. 

Back of the Technical Sales De- 
partment is a company with 
nearly a century and a half of 
wire drawing and cold-forming 
experience. More than 10,000 
standard and special parts and 
fasteners are produced regularly 
by Townsend. 

In addition to the wide range 
of products and design experience 
at your command, Townsend has 
the tremendous capacity to pro- 
duce 60-million pieces a day. This 
means you can depend upon 
Townsend to keep pace with your 
production lines since, in its sev- 
eral plants, there are enough ma- 
chines of any type to handle a 
variety of long production runs 
simultaneously. 

To learn how you may effect 
substantial savings in material 
costs, speed production and im- 
prove your product, write today 
for illustrated bulletin or use the 
coupon below. 


Townsend 


COMPANY - ESTABLISHED 1816 





Sales Offices in Principol Cities 





In Canada: Parmenter & Bulloch Manufacturing Company, Ltd., Gananoque, Ontario 


TOWNSEND COMPANY Name 
Sales Department 

New Brighton, Pa. Company 
Please send Technical Sales Street 


Department Bulletin TL-98. 


City 


Title 


New Parts and Materials...... continued 


to minimize lead inductance and ca- 
pacitance and to improve insulation. 
Connections are easily made to the 
basing ring provided for the purpose. 
Overall size of the tube is 19 by 7 in. 


maid Lane, Philadelphia 18, Pa. 





Electronic Tube Corp., 1200 E. Mer- 


For more information— 
Circle 134, inside back cover. 


D-c Tachometer Generator 


A line of d-c tachometer generators 
incorporating a permanent-magnet 
field assembly have an overall body 
length of less than 14 in. and a weight 
of less than 3 oz. Although used 
principally as a rate generator in servo 
systems, these units can be used as 
speed indicators or as speed synchron- 
izing controls. 

The new line has a housing fully 
machined from solid aluminum to 
precision tolerances, low-torque ball 
bearings. The output voltage is con- 
trolled to within 1 percent of the 
same value for either direction of ro- 
tation. Models are available with an 
output of 2.5 v as well as with 7 v 
per 1000 rpm. A flange mounting 
arrangement is usually used, although 
a synchro type mount is available 
without additional charge. Servo- 
Tek Products Co., Inc., 1086 Goffle 
Road, Hawthorne, N. J. 


For more information— 
Circle 135, inside back cover. 


Vibration Fatigue 
Test Machines 


Both models of a new type of 
automatic frequency control change 
acceleration rate automatically. Start- 
ing with a frequency of 10 cycles per 
sec, acceleration may be increased 
uniformly to 60 cycles per sec, or 
held at any range between 10 to 60 
cycles, such as 16 to 31 cvcles. After 
finding the critical range, components 
undregoing test may be held at that 
range to determine final breakdown 
point. Selector may be shut off and 
cvcling operated manually. 

Tables of both models are. 18x21 
in. and they have 32 tapped holes, 
jig drilled in a symmetrical pattern 
Fixtures or the test part itself can 
readily be turned 90 deg. ‘This pattern 
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also permits interchangeability of fix- 
tures between the two models, which 


are of 100 and 150 Ib capacity. All 
American Tool and Manufacturing 


Company, 8027 Lawndale Avenue, 
Skokie, Illinois. 


For more information— 
Circle 136, inside back cover. 


Porous Carbon Is 
75 Percent Air 


Highly porous yet extremely fine- 
grain carbon that is said to be 75 
percent air retains the usual, desirable 
carbon characteristics such as high 
electrical conductivity, resistance to 
chemical attack and stability under 
high temperatures. The new carbon 
offers possibilities for impregnation 
or for use as filter plates. Its extremely 
fine grain results in a large carbon 
surface area despite the high porosity 
of the material. The new material is 
available either in blocks or in sheets 
up to approximately 10x10 in, and 
of practically any desired thickness 
up to 14 in. Stackpole Carbon Co., 
St. Marys, Pa. 


For more information— 
Circle 137, inside back cover. 


Ten-Turn Potentiometer 
Of 1-in. Dia 


This unit has 264 in. of coil length, 
said to make it possible to guarantee 
accuracies of +0.25 percent standard 
in a resistance range of 4,000 to 200,- 
000 ohms. Mechanical and electrical 
rotation of this new ten-turn poten- 
tiometer are 3600 deg, + 5 deg, —0 
deg. 

The Type 920 is available with 
three mountings, standard three-hole 
mounting, servo mounting and 
threaded bushing mounting. The 
unit can be ganged; single-wire, all- 
welded taps can be provided and it 
has a }-in. dia shaft. Body and sup- 
porting of metal construction. 

Starting torque of 1 in.-oz and run- 
ning torque of 3 in.-oz. makes it pos- 
sible to utilize small servo-motors with 
low power. Fairchild Camera & In- 
strument Corp., 225 Park Ave., Hicks- 
ville, N. Y. 


For more information— 
Circle 138, inside back cover. 
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TOWNSEND COMPANY 


OLD WAY—2 PARTS 
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TOWNSEND WAY—1 PART 















How One Townsend Part 
Does The Work Of Two 


Combining the functions of two 
parts or more into a single cold- 
headed piece is a routine operation 
at Townsend. It’s an operation that 
will help you simplify design, speed 
assembly and reduce inventory 
problems. This results in improved 
products and lower unit costs. 
The bolt and sleeve above were 
assembled by hand and used to 
fasten a pulley in a household auto- 
matic clothes dryer. It was difficult 
to obtain a tight connection with 
the two pieces, which often resulted 
in excess vibration. Complaints 
and maintenance calls were numer- 
ous. The parts came from two sup- 
pliers which doubled the detail of 
purchasing and inventory control. 
All of these problems were 
quickly solved by Townsend. The 
Technical Sales Department de- 
signed the single cold-headed part 


shown above which does the work 
of the two pieces. Assembly is 
speeded, purchasing and inventory 
control simplified. The biggest ad- 
vantage, of course, is the tight, per- 
manent connection achieved with 
the Townsend part, which elimi- 
nates a headache for manufacturer 
and dealer alike. 

This is just one typical example 
of how the Townsend method of 
producing cold-formed parts and 
fasteners improves products and 
reduces unit costs for manufactur- 
ers in the appliance industry and 
other industries as well. 

To learn quickly how Townsend, 
as ““The Fastening Authority,” will 
work with you to reduce assembly 
costs, ask to have an engineer call. 
For additional information, use the 
coupon below or write for illus- 
trated bulletin. 
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Sales Offices in Principal Cities 





In Canada: Pormenter & Bulloch Manufacturing Company, Lid., Gananoque, Ontario 


Name 
Sales Department 
New Brighton, Pa. Compony 
Please send "Special Cold. Street 


Formed Fasteners and 
Small Parts” Bulletin TL-89. 


City 


Title 


Zone State 





.. How about 


Mealleable? 


Streamlined Castings Save Weight 
Cut Production Costs 


Replacing complicated expensive 
assemblies with accurate malleable 
castings not only can reduce 
weight but often actually increases 
the strength and durability of the 
product. Malleable’s versatile 
castability permits it to be cast in 
intricate shapes close to final form, 
making possible streamlined design 
to improve product appearance. 
Malleable’s excellent machinability 
means trouble-free and low-cost 


machining in the shop. 


Take advantage of malleable iron’s 
remarkable combination of 
machinability, toughness and 
resistance to shock and corrosion. 
Specify malleable when designing 
new products or looking for ways 


to improve present production. 


Malleable Casting 
Reduces Weight of 
Roller Guide 26% 


22.15 Ib. 
Fabricated 
Assembly 


16.30 Ibs. 
Malleable 
Casting 


Replacing the fabricated ele- 
vator safety device roller 
guide with a malleable cast- 
ing of equal strength saved 
5.85 Ibs. per guide. 


Send for “Mall»able Iron Facts No. 47". Tolerances and specifications 
of malleable castings to help you design for malleable. Ask your 
malleabile casiing supplier or write to the Malleable Founders’ Society. 


>able 
Saat ied 


1800 Union Commerce Building 
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CATALOGS 
AND 
BULLETINS 


To obtain copies of literature 
described below, circle corre- 
sponding number on postcard 
inside back cover. 


Investment Castings—Booklet, 12 pp, 
discusses in detail basic design prin- 
ciples as they apply to investment cast- 
A materials chart list- 
ing physical properties and use of 
some of the more popular metals is 
also included. Case histories are also 
provided. Midwest Precision Cast- 
ings Co., 2790 Grand Ave., Cleveland 
4. Ohio. 


ing processes. 


Circle 139, inside back cover. 


Bulletin GEA- 
Automatic control of one 
or more machine motions is described 
and through the use of diagrams, the 
operation and components of the basic 
tracer system and its variations is illus- 
trated. Designed for production use 
on milling machines, vertical boring 
mills and lathes, the tracer control 
automatically follows templates. Gen- 
eral Electric Co., Schenectady 5, N. Y. 

Circle 140, inside back cover. 


Tracer Control Svstem 
6122, 6 pp. 


Quartz Crystals- Brochure, 6 pp. ex- 
plains a new approach to the method 
of specifving the custom made crystals 
produced by this company. All the 
pertinent information needed for or- 
dering quartz crystals is included. For 
convenience, such variables as crystal 
holder type, te;nperature range, fre- 
quency tolerance over temperature 
range and calibration are reduced, via 
tables, to code form. General Electric 


Co., Syracuse, N. Y. 


Circle 141, inside back cover. 


Fluorothene Resins—Booklet, 16 pp. 
A digest of the latest information 
about these resins in graphs, tables and 
text. Recommendations on extrusion, 
injection and compression molding of 


October, 1954 
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Catalogs and Bulletins... .....continued 


fluorothene resins are included in : 
section on fabrication. Bakelite Co., 


260 Madison Ave, New York 16, 
N. Y. 


= 


Circle 142, inside back cover. 


Patterns for Castings—Buyers guide 
has slide chart on cover which shows 
pattern recommendations according to 
casting quantity requirements. Con- 
tains a complete glossary of terms and 
is illustrated. A brief description is 
given of the features found in the fol- 
lowing equipment: cast iron patterns, 
brass patterns, permanent molds, alu- 
minum patterns and match plates, 
hardwood equipment, pine patterns of 
various grades and green-sand core 
molds. Master Pattern and Mold Co., 
Cleveland 13, Ohio. 


Circle 143, inside back cover. 


Bearing Bronze—Bulletin, 6 pp, gives 
available length, sizes, machine time, 
metallurgical characteristics and phys- 
ical properties of continuous cast 
(SAE660) bearing bronze. American 
Smelting & Refining Co., Barber Sta- 
tion, Perth Amboy, N. J. 


Circle 144, inside back cover. 


Variable Speed Motor Controls—Bro- 
chure, 8 pp. Tells how grid-controlled, 
full or half-wave rectifiers are used to 
operate and control d-c motors from 
an a-c power source. Electro Devices, 
Inc., 4-6 Godwin Ave., Paterson 1, 


N. J. 


Circle 145, inside back cover. 


Solenoids and Relays—Catalog, 6 pp. 
Rotary solenoids and relays made of 
these solenoids combined with rotary 
switches are described and illustrated. 
Charts and drawings give dimensions, 
typical torques. G. H. Leland, Inc., 
Dayton 2, Ohio. 


Circle 146, inside back cover. 


Air Control Equipment—Bulletin 75, 
12 pp. describes a new line of control 
devices, consisting of air regulators, 
filters, lubricators, automatic drain 
traps, quick-coupling connectors, and 
rotary air seals. New principles of 
operation are explained and illus- 
trated. Perfecting Service Co., 332 
Atando Ave., Charlotte 6, N. C. 
Circle 147, inside back cover. 


Thermocouple Elements—Booklet, 6 
pp. Discusses elements made of noble 
and base metals for high-temperature 
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ANSWERS TO YOUR 






These New TUTHILL Catalogs 
Give You Complete Data on 
Pumps for LUBRICATION, HYDRAULIC, 


COOLANT, TRANSFER and BURNING 
Series) Mechanically-seated OILS SERVICE. 


pumps in capacities from 74 to 6 
g.p.m.and pressures to600p.s.i. 


TUTHILL » 


HIGH PRESSURE PUY 


Te. 


SORS 





CATALOG 102—(Model C CATALOG 103—(Model CK CATALOG 104—(Model M 
Series) General purpose pumps Series) High pressure pumps in Series) Coolant pumps 


with 
in capacities from2to200g.p.m. capacities from 5 to 200 g.p.m. automatic intern al by-p iss. Ca- 
and pressures to 100 p.s.i. and pressures to 400 p.s.i. pacities from 2 to 50 g.p.m. and 


pressures to 15 p.s.i. 


Pe ee PUMPS 
FOR BUILT-IN APPLICATIONS 


mta 
_ 





CATALOG 105—(ModelR CATALOG 106—(Types Sand CATALOG 107—(Type SU) 
Series) Automatic reversing SA) Stripped pumps for built-in Multiple V-belt pumping unitsin 
pumps in capacities from % to applications. Capacities from ‘4 capacities from 2 to 50 g.p.m. 
200 g.p.m. and pressures to 100 to 200 g.p.m. and pressures to 

p.s.i. 100 p.s.i. 


and pressures to 300 p.s.i. 


Tuthill pumps are of the rotary, internal-gear, positive displace- 
ment type. 

Any one or more of these Tuthill catalogs are available on request. 
They include individual pump guides to help you 
select the Tuthill pump best-suited to your require- 
ments. Please ask for catalogs by number. 






TUTHILL PUMP COMPANY 


Dependable Rotary Pumps since 1927 
939 East 95th Street, Chicago 19, Illinois 


Canadian Affiliate—Ingersoll Machine & Tool Co., Ltd, 
Ingersoll, Ontario, Canada 
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solve tough original equipment problems 


Many a knotty power problem has been solved with Gast rotary Compressed 
Air Motors. Just one of these ten inherent advantages may make them ideal 
for your original equipment applications. 


1 Much lower first cost. 6 Amazing compactness for HP 


delivered. 


7 Light weight—down to % of 
equal electric motor. 


2 Explosion-proof safety. 


3 Variable speed over a wide 

range. 8 Smooth-running rotary-vane 
performance. 

4 Can't burn out from over-loads 


, 9 Reversible models provide extra 
or stalling. 


adaptability. 


5 Four vanes assure instant 10 Dependability for long service— 
starting. little maintenance. 


Now standard equipment on such products as conveyors, hoists, agitators, textile 
machines, hose reels, liquid pump drives, etc., these versatile motors are avail- 
able in four sizes and many design variations for vertical or horizontal drives 
with base or flange mountings. 


INVESTIGATE NOW—Gast engineers will gladly cooperate in arranging for 
tests on your application. 


E ; MODEL 4AM 


Air Motor with 
foot—to 1 HP, 
to 2,000 RPM. 
Only 534" high 
less muffler. 
Weighs ap- 
prox. 8 ibs. 


MODEL 1AM Air 
Motor with silencer 
—to W HP rec., to 
6,000 RPM. Only 
22” x 44”, weighs 
only 12 ibs. 


MODEL 2AM Air 
Motor with muffler 
-- to Ya HP, to 
2,000 RPM. Only 
5%" high. 
Weighs ap- 
prox. 5Y Ibs. 


MODEL 8AM Air 
Motor with base, 
— to 4 HP, to 
1,500 RPM. Only 
61" high, less 
muffler, 8⁄4” 
long. Weighs 

25 ibs. 


Original Equipment Manufacturers for Over 25 Years 


(TO 4 H.P (TO 30 LBS.) (TO 28 INCHES) 


GAST MANUFACTURING CORP., 139 Hinkley St., Benton Harbor, Mich. 


Catalogs and Bulletins continued 
instrumentation and control. Vari- 
ous types of insulators, protection 
tubes and lead wires are also de 
scribed. Charles Englehard, Inc., 850 
Passaic Ave., E. Newark, N. J. 

Circle 148, inside back cover. 


Motors and Collector Rings—Booklet, 
8 pp, describes torque and special 
motors and also contains engineering 
drawings and tabular data on collector 
rings. B, A. Wesche Electric Co., 
1623 Vine St., Cincinnati 10, Ohio. 


Circle 149, inside back cover. 


Ball Screws—lolder, 4+ pp, provides 
tables and curves describing properties 
and characteristics of these devices, 
used to convert rotary motion to linear 
or force input to torque output. Beaver 
Precision Products, Inc., 651 N. 
Rochester Road, Clawson, Mich. 


Circle 150, inside back cover. 


Steel Safety Plate—Booklet, 16 pp, 
describes slip-resistant steel plate, pro- 
viding detail drawings of applications 
and a table of safe loads. Inland 
Steel Co., 38 S. Dearborn St., Chi- 
cago 3, Ill. 


Circle 151, inside back cover. 


Rectangular Miniature Connector— 
Bulletin, 2 pp, includes schematic 
drawings, electrical and mechanical 
specifications, available contacts. De- 
Jur-Amsco Corp., 45-01 Northern 
Boulevard, Long Island City 1, N. Y. 


Circle 152, inside back cover. 


Miniature Time Delay Relays—Bul- 
letin describes miniature, hermetically- 
sealed relays for either a-c or d-c units, 
giving characteristics and factors which 
might determine type of timer to be 
used. A. W. Hayden Co., 230 N. Elm 
St., Waterbury, Conn. 


Circle 153, inside back cover. 


Fph Adjustable Speed Drives—Bul- 
letin FA52, 8 pp, contains photo- 
graphs, charts, graphs and line draw- 
ings, detailing fundamentals of op- 
eration, capacity of units available, 
mechanical construction features, con- 
trol. Eaton Mfg. Co., Kenosha, Wis. 

Circle 154, inside back cover. 


Packings—Six 4-pp technical bulletins. 
Each contains factual information on, 
and standard sizes of, a specific style 
of packing. Included are: rubber 
“Q”-ring packings and both rubber 
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Everything’s Under Control 
wih DRIVES and 
TRANSMISSIONS 


BREEZE 


* 





bw. LN 2 ^ 





TEE DRIVE 


Precision geared for ac. 
tuators connected in series 


m— 





€ To actuate tabs, flaps, shutters and other air- 
craft mechanisms with positive, precision con- 
trol, the industry long has relied on Breeze drives 
and transmissions. From simple mechanical 
drives and direct reading indicator drives to 
electrical and hydraulic actuators, Breeze offers 
a complete line, affording a wide choice of com- 
ponents and assemblies to meet many individual 
design needs. 

Shown here are examples of Breeze-engineered 
lightweight mechanical drives, having connec- 
tions to mate with flexible shaft drives. The 90° 
and TEE drives may be mounted in any position 
with relation to an actuator mounting. 

Inherent in all these designs are features dic- 
tated by specific aircraft needs arid experience. 
You may find the assemblies you require in our 
wide variety, thus saving design and tooling 
costs. Or, our engineers will design and custom 
build to your special requirements. 

We invite consultation. Write for our com- 
plete informative catalog. 


90^ DRIVE 


Precision gearing, double 


ball bearing suspension CORPORATIONS, INC. 


Sealed and lubricated 
700 Liberty Ave., Union, N. J. 



















90° ACTUATOR 
DRIVE 


For direct connec- 
tion to actuator that 
pivots in trunion mounting 
















TORQUE TUBE DRIVE 


For transmitting torque 
between torque tube and flexible shaft. 











OTHER BREEZE PRECISION PRODUCTS Special Connectors 
Actuators © Ignition Shielding © Aero-Seal Worm Drive Hose Clamps 





Product Engineering — October, 1954 301 
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and leather gaskets, back-up washers, 
"WV".cups, "U"-cups. Data on this 


company's rubber-impregnated leather 


is also provided. E. F. Houghton & 
- Co., 303 W. Lehigh Ave., Philadel- 


phia 33, Pa. 


HYDRAULIC FLUIDS Chee 155, bt oe 


Metal Rupture Discs—Catalog sheets 
' describe uses for frangible discs in 
Another FIRST for Marvel: the protection of pressure systems 
Ed | 
wherever over-pressure is a problem. 
Diagrams and tabular material provide 
design recommendations. Frangible 
Discs, Inc., 57 Railroad Ave., Penns 
Grove, N. J. 


Circle 156, inside back cover. 


Aluminum Designation System—Wall 
chart shows the new four-digit sys- 


i l tem, developed by the Aluminum As- 
With a filter for the efficient filtration of all non-flammable hydraulic fluids. Marvel sociation, which became effective 
Engineering Company is again setting the pace. 


Lp October 1, 1954. This conversion 
By maintaining the accepted Balanced Synclinal Design in guide indicates old and new designa- 
this most recent development, all of the outstanding bene- ; i - 
fits that have won overwhelming preference for MARVEL tions in bold type and has been de- 
SYNCLINAL FILTERS for use in all hydraulic and low signed as a permanent reference. It 
irculati : ined. 1! 
pressure circulating systems have been retained may be used either as a wall chart 


or punched and inserted in a three- 


; rng binder. Kaiser Aluminum & 
NT Chemical Sales, Inc., 1924 Broadwav, 


Oakland 12, Calif. 
Now, as in the past, iklan ali 


Marvel offers immedi- -— - Circle 157, inside back cover. 
ate delivery. i 


Temperature Regulators—Bulletin S-6, 

12 pp, explains where and when to use 

MEET Bus o4 d Guectacting, reverse-acting and three- 

Í Í way type thermostatic temperature 

J.1.C. i regulators and lists typical engineer- 

STANDARDS ‘ ing specifications. Also explains where 

and how to use single and double- 

seated valves. Illustrated with cut- 

Write, or mail away photos and diagrams, installation 

coupon to obtain diagrams and engineering tables. Law- 

complete data. ler Automatic Controls, Inc., 453 N. 

SUMP TYPE MacQueston Pkwy, Mt. Vernon, 
(cutaway) ". X. 


EE De 


Circle 158, inside back cover. 

MARVEL : 
ENGINEERING COMPANY Solders-Booklet, 8 pp, gives sizes, 
625 W. Jackson Bivd., LINE TYPE compositions, melting points and 


Chicago 6, Ill. (cutaway) other information on cored solder 


Pioner- funia 3-2290 and wire, preforms, solid solder, fluxes. 
Franklin 2-4431 €, ] , sol Ider, 


Enthoven Solders, Ltd., 89 Upper 


Without obligation, please send me complete data on l'hames St., London E. C. 4, Eng- 
Marvel Synclinal Filters, as follows:— land 


] Catalog *106—For Hydraulic Oils, Coolants and 


Lubricants Circle 159, inside back cover. 
Catalog =300—For WATER 


Data on filters for Non-flammable hydraulic fluids. 
A Industrial Glass Products—Catalog 
Catalogs t Title 53A, 16 pp, includes application 
containing s b*i Company data tables which cover dimensions, 
i | à : 
cens "— weights, wall thicknesses and prices 
available s City . z : 1 
on request À ; of glass tubing and rod, capillary 
= P tubes, low pressure gage glass tubes, 
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oil cup glass cylinders and glass wool 
fiber used in filtration processes. 
Friedrich and Dimmock, Inc., Mill- 
ville, N. J 

Circle 160, inside back cover. 


Worm Gear Speed Reducers—Bul 
letin HW-654, 8 pp. Tables and 
engineering drawings provide dimen 
sions, shaft arrangements, ratings, 
overhung loads, torques of Series C 
reducers. Winsmith, Inc., Spring 


ville, N. Y. 
Circle 161, inside back cover. 


Metal Tubes and Tubular Assemblies 
Folder, 4 pp, describes typical tu- 
bular products and assemblies. Elano 
Corp., Xenia, Ohio. 
Circle 162, inside back cover. 
Mechanical Power Transmission— 
Catalog B20-53, 8 pp, describes and 
illustrates silent chain and roller 
chain drives; sprockets, cable chains, 
drive shafts, couplings and clutches. 
Specifications, stock sizes, applications 
ire included. Morse Chain Co., 7601 
Central Ave., Detroit 10, Mich. 


Circle 163, inside back cover. 


Industrial Rubber Products—Catalog 
35C, 20 pp, covers “V”-belts, trans- 
mission belts, conveyor belts, all types 
of hose, molded products. Raybestos- 


Manhattan, Inc., Passaic, N. J. 


Circle 164, inside back cover. 


Shock, Vibration and Noise Isolation 
House organ, 4 pp. First issue con- 
tains a report on shock mounts as a 
means of increasing validity of shock 
tests. Descriptions of available litera- 
ture and some installations also in 
cluded. Barry Corp., 700 Pleasant 

St., Watertown, Mass 
Circle 165, inside back cover. 


Air and Hydraulic Cylinders—Catalog 
750, 12 pp. Design elements, capac 
ities, working pressures, dimensions, 
accessory parts and compenents are de- 
scribed and illustrated. Hanna Engi 
neering Works, 1765 Elston Ave., 
Chicago 22, Ill. 


Circle 166, inside back cover. 


Multiple Stage Flowmeters— Bulletin 
1053, 2 pp, includes designs and con- 
struction features, maximum flow 
ranges, and various combinations of 


metering tubes and bypass valves 
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ROTARY SWITCHES 


For every control, tap, 
and transfer application. 


TANDEM TYPE P, 30-10A 


€ Save valuable panel space 

© Simplify control of complex circuits 
© Give “dead-front” mounting safety 

€ Listed by Underwriters Labs, Inc. 

€ Can be furnished to latest Navy specs. 


€ Ratings from 2 amperes to 200 amperes, 30 to 
250 volts d. c., and 125 to 500 voits a. c. — 
depending on number of circuits and nature 


of load. 


Write for combined catalog giving useful 
design data on Esco rotary switches. 


ELECTRO SWITCH 


CORPORATION 
167 King Avenue, Weymouth 88, Mass 





MATCH YOUR NEEDS 


WITH RIGHT MATERIALS 


m Fewaerad, Metal 


PARTS 


BRONZE «+ BRASS 


STAINLESS STEEL * 


IRON 


ALLOY STEEL 
NICKEL SILVER 


TODAY, Keystone—pioneer in powder metal- 
lurgy—offers you these and many other powdered 
metal grades for every standard and special appli- 
cation. Whether your needs are for rugged struc- 
tural parts, life-lubricated bearings, corrosion- or 
heat-resistant parts, consult with Keystone for the 
volume with economy we can provide so well! 


WRITE for free Bulletin B-54—gives — — 
dered 


compositions and properties of popular pou 


metal materials. 


E ( 
teo 


CARBON CO. 


ST. MARYS, PA. 


leadership in Powder Metallurgy Research, Design, Manufacture since 1927 


Send for latest 
catalog manual 


Sorry... 


A. W. HAYDON CO. 
can't help you. 
Only instruction, practice, and patience can 


improve your score! 


But . . . if your problem is 


PRECISION TIMING 


you may save time, trouble and money by 
investigating what our timing engineers 
have done for others. Our A.C. and D.C. 
achievements may already include the solu- 
tion of your most complex problem. Why 
not find out? 


Fhe 


A W-HAYDON 


COMPANY 


221 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 


Besiga and Manvfacture of Electrical Timing Devices 


Catalogs and Bulletins continued 


which can be used in series. Com- 
mercial Research Laboratories, Inc., 
20 Bartlett Ave., Detroit 3, Mich. 


Circle 167, inside back cover. 


Ball-Bearing Swivel Joints—Catalog, 32 
pp, describes swivel joints, loading 
racks, manifolding lines, all-metal 
marine and barge hose and flexible 
aircraft assemblies. Chiksan  Co., 
Brea, Calif. 


Circle 168, inside back cover. 


Ball-Bearing Swivel Fittings—Bulletin 
FS-107, 4 pp. Small size high-pres- 
sure and high-temperature ball-bearing 
swivel fittings ranging in size from à 
to l in. and for working pressures of 
6,000 psi at 225 F to 1,250 psi at 
750 F are described. Construction and 
application, dimensions, specifications, 
weights, sectional drawings and var- 
ious types of packing for steam, hot 
water, oil, liquefied petroleum gases 
and chemicals are included. Emsco 
Mfg. Co., P.O. Box 2098, Terminal 
Annex, Los Angeles 54, Calif. 


Circle 169, inside back cover. 


Gears and Reducers—Bulletin 789-54, 
4 pp. Condensed chart gives typical 
horsepower ratings at pinion speeds 
of 100 and 1750 rpm and weights of 
units from 2 to 18 in. center dis 
tance. Michigan Tool Co., 7171 E. 
McNichols Road, Detroit 12, Mich. 


Circle 170, inside back cover. 


Shell Molding—Booklet, 36 pp, is a 
basic guide to shell molding as a 
production process, but chapters on 
patent status, merits of technique, 
pattem requirements and required 
equipment are of interest to design 
engineers. Durez Plastics & Chem 
icals, Inc., North Tonawanda, N. Y 


Circle 171, inside back cover. 


Molded Silicone Rubber Parts—Book- 
let, 8 pp, contains information on 
properties, design specifications. and 
some typical applications of silicone 
rubber parts such as O-rings, gaskets, 
bellows, iisulators. Acushnet Process 
Co., New Bedford, Mass. 


Circle 172, inside back cover, 


Industrial Pumps—Catalog 1-54, 105 
pp, describes almost every pump now 
made by this manufacturer. Infor 
mation on construction features, per 
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OILGEAR DRIVES ON GLAMORGAN 
CENTRIFUGAL PIPE CASTING MACHINE 





Something more than 5 years ago, 
the Glamorgan Pipe & Foundry 
Company, of Lynchburg, Va., a 
leading manufacturer of cast iron 
pipe, designed its own centrifu- 
gal pipe casting machine, using 
Oilgear Fluid Power equipment 
to tilt the ladle and move the cast- 
ing carriage. 


The degree of control over 
pouring rate and carriage travel 
afforded by Oilgear has had 
almost unbelievable results. Scrap 
caused by irregularities in mov- 
ing parts has become negligible. 
Weight controls are well within 
the close limits set by Industry 
specifications. Only 3 men are 


needed to operate the equipment. 
Despite the fact the machine has 
averaged 500 operations per day 
since 1948, maintenance on Oil- 
gear equipment has totaled less 
than $200.00. The fumes and dirt 
necessarily present in foundry 
operations have had no effect on 
Oilgear fluid power equipment. 


TYPICAL OF OILGEAR’S ABILITY TO SOLVE MACHINE DESIGN PROBLEMS 


Sure it takes power to tilt a ladle and move a pipe cast- 
ing machine carriage. But above all, it takes absolute 
and precise control of the speed of pouring and the 
speed of carriage travel if the product is to be perfect 
and uniform. 

It not only takes power but power under control to 
print in register on flimsy cellophane et high speed, 
to set up paper piles for repetitive serial cuts to hairline 
register automatically, to cut fish on a continuous ccn- 
veyor to accurate weight for canning, to vary the speed 
of a large beater automatically to conform sensitively to 
the changing viscosity of the mass. 

These are all triumphs of Oilgear Fluid Power— 
where this flexible, controllable, versatile power leads 
the way to better machine design or to the solution of 
hitherto unsolved problems. 

Think of Oilgear Fluid Power as identical with elec- 
trical power . . . generated by a pump... applied over 
conductors through a motor or motor element. But 





Oilgear Fluid Power can be converted into linear move- 
ment as well as rotary; can be exerted statically, without 
motion; can be varied infinitely, steplessly without ad- 
ditional equipment. 

And the unique Oilgear design is oil hydraulic de- 
sign at its simplest and best. It is generally accepted as 
the leader in its field. It will cost you nothing to see 
what Oilgear can do to improve the salability of your 
equipment...may profit you and your users in an 
amazing degree. THE OILGEAR COMPANY, 1571 W. 
Pierce St., Milwaukee 4, Wisconsin. 


OILGEAR 


WELDED DESIGN 
REDUCES VIBRATION 
CUTS COSTS 


ONTRARY to traditional belief, 

high-speed machinery like printing 
presses can be made from welded steel 
to run faster, smoother with minimum 
adjustment for register. Savings in cost 
are up to 507; compared to former cast 
designs. 


This 75-foot welded steel press built 
by Goss Printing Press Company for 
a popular magazine publisher runs at 
11,500 impressions per hour compared 
to 4,000 by the press it replaced. Yet, 
vibration is less, make-ready is faster, 
fewer adjustments are needed. 

The housing for the folder frame on 
this Goss Printing Press (Figure 1) pre- 
viously weighed 405 pounds... cost 
$683.00. The welded steel frame weighs 
only 300 pounds, costs only $123.00 

.. an 84% reduction in cost. 


The folder bed plate (Figure 2) was a 
4,113-pound casting and cost $1,725.00 
to cast and machine. The welded bed 
plate now used weighs 3,000 pounds 
and costs only $248.00. 


Fig. 1. Saves $560.00 per frame 5» converting 
to welded steel design. Weight is cut from 405 to 300 
pounds per frame. 


Fig. 2. Saves 1,113 pounds 
on press folder bed plate. 


HOW TO DESIGN FOR LOW COST 


Machin design sheets showing how to sim- 
plify design, save metal and cut costs are avail- 
able to product engineers and designers by 
writing on your letterhead. 


THE LINCOLN ELECTRIC COMPANY 
Dept. 1305, Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 


cost down 86% 


Catalogs and Bulletins 
formance and tables for 
centrifugal, sump, vertical, submers- 
ible, oscillating, rotary and other types 
is given and several. pages of infor- 
mation relating to liquid materials 
handling problems are included. Dem- 
ing Co., Salem, Ohio. 


selection 


Circle 173, inside back cover. 


Torque Converter Coolers—Catalog 
1054, 8 pp, contains descriptions, 
photographs, drawings of cooling units 
for both starting and mobile equip- 
ment. Young Radiator Co., Racine, 
Wis. 


Circle 174, inside back cover. 


Domestic Water Systems Control— 
Bulletin GEA-6119 6 pp, illustrates 
the design features and application of 
pressure switches, submersible pump 
control panels and internally and 
externally mounted sump- pump 
switches. Diagrams and photographs 
show installation and operation details. 
General Electric Co., Schenectady 5, 
N. Y. / 


Circle 175, inside back cover. 


Hose and Hose Assemblies—Catalog, 
16 pp, describes aircraft hose and as- 
semblies for fuel, oil and hydraulic 
systems. Size, operating data and con- 
struction features are included. Re- 


sistoflex Corp., Belleville, N. J. 


Circle 176, inside back cover. 


Insulation Resistance Tester—Bul- 
letin 21-20, 23 pp, gives ratings, volt- 
age characteristic curves, specifications 
of both hand-cranked and motor- 
driven, rectifier-operated test equip- 
ment. James G. Biddle Co., 1316 
Arch St., Philadelphia 7, Pa. 


Circle 177, inside back cover. 


Grommets—Brochure, 16 pp, lists 
materials and types of grommets avail- 
able in 34 basic sizes, each size avail- 
able with ws, 4, % and } in. 


widths and the 
1 


groove 
34 sizes in the web 
type with 2s in. groove width. Goshen 
Rubber Co., Inc., Goshen, Ind. 


Circle 178, inside back cover. 


 Vransformers- Catalog CT-554, 32 
pp, contains descriptions of over 500 
stock military, new 
equipment, general replacement and 
power and control circuit applications. 
\ simplified classification system makes 


it easy to locate any particular unit 


transformers for 


continued 


and the dimensions of all cased units 
are shown diagrammatically. Chicago 
Standard Transformer Corp., 3501 
Addison St., Chicago 18, Ill. 


Circle 179, inside back cover. 


Cantilever Shaft Couplings—Bulletin 
28, 4 pp, illustrates and describes 
couplings rated from à to 1500 hp. 
Included is a list of available sizes 
with dimensions, weights and safety 
factors for use with various types of 
equipment. Brown Engineering Co., 
23 N. 3 St., Reading, Pa. 


Circle 180, inside back cover. 


A-c Rate Generator—Bulletin, + pp, 
illustrates and describes a line of rate 
generators with high functional volt- 
age output. Information on construc; 
tion, applications, features, 
characteristics and specifications are 
provided. Also included is a section 
on rate gencrator-servo motor pack- 
ages, which combine, in single-shaft 
units, rate generators and high-pre- 
Ford Instru- 
ment Co., 31-10 Thomson Ave., Long 


Island City 1, N. Y. 


Circle 181, inside back cover. 


design 


cision servo motors. 


Bearing Alloys—Catalog, 20 pp. A 
group of light-weight, high-strength 
copper-zinc alloys are described and 
metallurgical data given. A compre- 
hensive chart provides nominal chem- 
ical compositions, mechanical and 
phvsical properties. Typical applica- 
tions also included. Mucler Brass Co., 
Port Huron, Mich. 


Circle 182, inside back cover. 


Lubricating Greases— Folder, 4 pp, lists 
and describes both graphited and non- 
graphited lubricants and gives con- 
sistencies and recommended service de 
tails. Falls, 
N. Y. 


Gredag, Inc, Niagara 


Circle 183, inside back cover. 


Flat Ground Tool Steels and Drill 
Rods—Wall chart gives stock sizes 
of flat ground too! steels and drill 
rods. Uddeholm Co. of America, Inc., 
155 E. 44 St., New York 17, N. Y. 


Circle 184, inside back cover. 


Power Transmission and Materials 
Handling—Catalog 950, 340 pp, de- 
scribes chains and sprockets for con- 
veving, elevating and power trans- 
mission, gear drives of various types, 
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~ Production « Accuracy Economy 


V-8 Cylinder Blocks are MICROHONED Automatically 
on NEW Model 420 Hydrohoners X 


Specifications of this 
model are included in 
our general cafalog — 
obtainable at the 
offices listed below. 


LT multiple-spindle, heavy-duty model is designed to 
fit any type of production line. Examples of its adapt- 
ability: above, two four-spindle machines with tip-up 
fixtures; left, V-type; upper right, eight spindle vertical. 


Micromatic Hone CORPORATION 


8100 SCHOOLCRAFT AVE., DETROIT 38, MICHIGAN 















MICROMATIC HONE CORP. MICROMATIC HONE CORP MICROMATIC HONE CORP MICROMATIC HONE LTD MICROMATIC HONE CORP 
MICRO-MOLD MFG. DIV 2205 Lee Street 1535 Grande Vista Ave 330 Grand River Avenue MICRO-MOLD MFG. DIV 
Boston Post Road Evanston, Illinois Los Angeles 23, Calif Brantford, Ontar Can 231 S Pendleton Ave 
Guilford, Connecticut Pendleton, Indiana 























REPRESENTATIVES: Allied Northwest Machine Tool Corp., 103 S.W. Front Ave., Portland 4, Oregon * Mason Machine Tool Company, 


415 So. Second East, Salt Loke City, Utah * Tidewater Supply Co., Charlotte 4, North Carolina 





REPRESENTATIVES IN ALL PRINCIPAL COUNTRIES 
SUBSIDIARY: 


Micro-Precision Inc., 2205 Lee Street, Evanston, Illinois 


Hydraulic Controls ¢ Diesel fuel injection equipment 
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KEYS TO ADEQUATE LUBRICATION — Wherever you see the sign 


TARZA, 


P 
es 
£* 


N 








lina 


of Farval—the valve manifolds and dual lubricant lines— you know a 
machine will be properly lubricated. Pictured is the Farval-lubricated 
frame of a Bucyrus-Erie Model 150-B 6-cubic-yard power shovel. 


Now-mine shovels work longer 
at less cost with Farval lubrication 


HOVEL bearings take terrific jolt- 
ing in pit mining service. Unless 
they are properly lubricated at all 
times, you’re in for shutdowns, lost 
time and repair bills. That's why it 
pays to install Farval Centralized Sys- 
tems on quarry and mine shovels. 
FARVAL is the foolproof Dualine 
system of centralized lubrication that 
delivers a measured amount of clean 
lubricant at regular intervals to every 
bearing. From a central station, lubri- 
cant is pumped under pressure to a 
measuring valve at each bearing, de- 
livering the exact amount of lubricant 
required. Grit, abrasive sand or dust 
that may have penetrated bearings is 
forced out by lubricant pressure, and 
the lubricant forms a protective seal. 
Possible bearing failure due to hit- 


and-miss hand oiling is eliminated. 
Shovels work better and longer. 

On this Bucyrus-Erie 150-B, for ex- 
ample, Farval takes only a minute or 
two to lubricate every bearing need- 
ing protection. Compare this to the 
time lost on a shovel that has to shut 
down for 15 to 20 minutes every 
time the operator needs to lubricate 
by hand! Another point—Farval saves 
up to 3 of every 4 pounds of lubricant 
used by other methods. 


FREE LUBRICATION SURVEY 


Let us send one of our lubrication 
engineers to inspect your heavy 
equipment. Without obligation, he 
will present a written analysis of what 
Farval can do for you. Write for Bul- 
letin 26 for the complete Farval story. 


The Farval Corporation 


3279 EAST 80th STREET « CLEVELAND 4, OHIO 


Farval is an affiliate of Tbe Cleveland Worm & Gear Co., Represented in Canada by Peacock Brothers, Limited 
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ball and roller bearings and acces- 
sories, pulleys, clutches and couplings, 
screw, belt, and oscillating conveyors 
and bucket elevators. Stock products 
are readily identified, with listings of 
pre-selected assemblies and capacity 
charts and dimension tables. Link- 
Belt Co., 307 N. Michigan Ave., Chi- 
cago 1, Ill. 

Circle 185, inside back cover. 


Silver-Zinc Batteries- Brochure, 6 pp, 
includes technical data charts and spec- 
ifications. American Machine & 
Foundry Co., 261 Madison Ave., New 
York 16, N. Y. 


Circle 186, inside back cover. 


Fluxless Soldering—Booklet, 6 pp, de- 
scribes new ultrasonic soldering proc- 
ess and equipment. Some technical 
data included. Aeroproducts, Inc., 
West Chester, Pa. 


Circle 187, inside back cover. 


Electronic Controls- Booklet 6437, 
24 pp. Simplified diagrams and de- 
scriptions explain elements of elec- 
tronic control, including the bridge 
circuit, sensing elements, tvpe of con- 
trol and control applications. In addi- 
tion to proportioning temperature 
control this booklet goes into on-off 
temperature control humidity con- 
trol and outdoor resct hot water con- 
trol. Barber-Colman Co., Rockford, 
IIl. 


Circle 188, inside back cover. 


Tank and Duct Lining-Bulletin, 4 
pp, describes *Koraseal" sheet lining 
for racks, vats, stacks. List of mate- 
rials and solutions and maximum tem- 
peratures at which they can be safely 
handled by this lining are included. 
Metaweld, Inc., Scotts & Abbottsford 
Ave., Philadelphia, Pa. 


Circle 189, inside back cover. 


Vibration Meter—Bulletin CEC- 
1505C, 4 pp, provides sensitivitv, 
range, frequency response and other 
engineering data on device for de- 
termining amplitude and velocity of 
almost anv tvpe of oscillatory motion 
Consolidated Engineering Corp., 300 
N. Sierra Madre Villa, Pasadena 15, 
Calif. 


Circle 190, inside back cover. 


Miniature Wire and Cable- Catalog, 
16 pp 


Stranding, operating voltages, 
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Announcing NEW 


met ae 


MOTORS 








® Quiet 
Operation 


Specially Designed for Household Fans 
* Rugged and Similar Operational Applications 


Construction Newest addition to the famous “Smooth Power” line! — and built with all the 
quality and care you expect from G. I. motors. Features include: shaded 4-pole, 
4-coil design € self-aligning, self-lubricating bronze bearings € dynamically bal- 


» Lon anced rotor € moisture-proof, baked varnish-impregnated windings € ample bear- 
g ing oil reservoirs, located for easy lubrication. Designed for 115 volts, 60 cycle AC. 
Life Modifications in shaft length, diameter, etc., available in production quantities. 


Call, Write or Wire Today for Full Information. 


HP Running i Shaft 
1550 Tege Length Diameter Diameter 


Mounting ; 
Stud — 
Size . 


1/110 9.0 1-15/16 3-17/64 1/4 





1/70 13.5 2-5/16 3-17/64 





1/45 16.5 2-11/16 3-17/64 5/16 


DATA BASED ON 115 VOLTS 60 CYCLE INPUT. CHARACTERISTICS 
CAN BE VARIED DEPENDING ON A!R FLOW OVER MOTOR. 





Other Smooth Power Motors for: € Dictating Machines @ Room Circulators @ Recording In- 
struments 9 Automatic Record Changers 6 Vending Machines 6 Animated Signs @ Centrifugal Pumps 


GENERAL INDUSTRIES 
DEPARTMENT MM e@ ELYRIA, OHIO 









THE co. 
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you can banish fear of 


component failure 





The components you purchase lose their 
identity once they are incorporated in a 
manufactured unit. To the ultimate consumer, 
they become your product. The failure of 
the smallest component can, and often does, 
determine the acceptance for and the 
success of your unit! That's why AEMCO 
Relays are built to exceed ‘specs’... 
military or industrial, 

AEMCO Relays are available in a wide 
variety of spring and coil combinations, 
operating potentials and contact ratings . .. 

open, can type, plug-in base, hermetically 
sealed units . . . midgets, dual purpose, 
delayed make or break, circuit control, 
current and potential relays 
Chances are that we are supplying relays 
to one of your competitors . . . one of the 
hundreds of AEMCO stock models or one 
built to meet special needs and mounting 
requirements. We would like to help under- 
write the success of your equipment 
by furnishing dependable AEMCO Relays 
to exceed your most exacting requirements! 


The Services of our Engineering Department 
ore Available on Request. WRITE TODAY! 


utomatic Eleclti¢. mec. co. 


66 STATE STREET - MANKATO, MINN. 


Catalogs and Bulletins continued 


dimensions, insulation details of wire 
and cable for service up to 250 C are 
given. Tensolite Insulated Wire Co., 
Inc., Tarrytown, N. Y. 


Circle 191, inside back cover. 


Tube Shields, Holders, Clips—Bul 
letins (3), 2 pp each, give dimensions 
and other data. Staver Co., Bay 
Shore, N. Y. 


Circle 192, inside back cover. 


Miniature Repeat Cycle Timers—Bul- 
letin AWH-RC200, 2 pp, contains 
information on a line of miniature, 
hermetically-sealed repeat cvcle timers. 
Describes time, 
curacy and determination of timing 
tolerances. A. W. Haydon Co., 230 


N. Elm St., Waterbury, Conn 


Circle 193, inside back cover. 


cycling timing ac- 


Centrifugally Cast Bar Stock—Bul 
letin 152, 4 pp, Tubular and solid 
types of cast bar stock are described 
and properties given. Shenango-Penn 
Mold Co., Dover, Ohio. 


Circle 194, inside back cover. 


Commutator Motors—Catalog EI-2A, 
22 pp, covers over 250 models of com- 
mutator-tvpe motors. Electrical char- 
acteristics, ratings and other details 
are given in tables, curves, photo- 
graphs and engineering drawings. Elec- 
tric Indicator Co., Springdale, Conn. 


Circle 195, inside back cover. 


D-c and A-c Generators- Catalog. El 
1A, 24 pp, Electrical and physical 
specifications are listed along with 
performance curves and dimensional 
drawings for permanent-magnet and 
wound-field d-c, a-c and sine wave 
Details are included 
generators. Electric 
Indicator Co., Inc., Springdale, Conn. 

Circle 196, inside back cover. 


generator types. 
on tachometer 


Electric Motor Controls—Catalog, 140 
pp, contains engineering and design 
data, including wiring diagrams. Mag 
netic starters and contactors, combi- 
nation starters, control panels, drum 
controllers, master, foot and pressure 
switches are described. Furnas Elec- 


tric Co., 1050 McKee St., Batavia, Ill. 
Circle 197, inside back cover. 


Powdered Metal Parts—Booklet, 14 
pp, describes typical parts that have 
been made of powdered metal, to- 
Product Engineering 
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Catalogs and Bulletins continued 
gether with costs. Composition and 
properties of available alloys, machin- 
ability, suggested tolerances and other 
design factors are discussed. Yale and 
l'owne Mfg. Co., 9335 Belmont Ave., 
Franklin Park, Ill. 


Circle 198, inside back cover. 


Hydraulic and Pneumatic Controls— 
Catalog 4G, 33 pp. Manual, solenoid 
and solenoid, pilot-operated valves 
and pressure switches are described 
and flow-patterns, capacities and rat- 
ings, port sizes, weights, current re 
quirements, operating ranges are 
given. Barksdale Valves, 5125 Alcoa 
Ave., Los Angeles 58, Calif. 


Circle 199, inside back cover. 


Diesel Engines—Bulletin 194A, 11 pp, 
design, ratings, various arrangements 
of engines and accessories, typical in- 
stallations of four-cycle, one-, two- 
and three-cylinder engines for con- 
tinuous or standby service. Nordberg 
Mfg. Co., Milwaukee, Wis. 


Circle 200, inside back cover. 


Plastic Electrical and Electronic Parts 

Folder, 4 pp, illustrated with termi- 
nals, connector parts and other plas- 
tic components. Whitso, Inc., 9330 
Bvron St., Schiller Park, Ill. 


Circle 201, inside back cover. 


Iron Castings-Glossarv of terms, 36 
pp. explains over 150 technical terms 
as used by suppliers and users of 
ferrous and non-ferrous castings. In- 


ternational Nickel, New York 5, N. Y. 


Circle 202, inside back cover. 
D-c Indicating Amplifier—Bulletin 
1-A, 2 pp. Engineering data and per 
formance curves are presented along 
with typical applications and a dis 
cussion of the principle of operation. 
Doelcam Corp., 1400 Soldiers Field 
Road, Boston, Mass. 


Circle 203, inside back cover 


Centrifugal Pumps—Bulletin 110, 12 
pp, has specifications of all models, 
performance data, dimensional draw- 
ings, instructions on stuffing boxes and 
mounting diagrams. Eastern Indus- 
tries, Inc., 100 Skiff St., Hamden 14, 
Conn. 


Circle 204, inside back cover. 


Live-Pilot Bearing Bushings—Catalog, 
8 pp, has application photographs, 
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ACME 





AUTOMATION 








18,240 operations — 80 automobile transmission cases every hour! That adds 
up to quite a day’s work, but it’s no problem for this transfer machine built by 
the Baush Machine Tool Company of Springfield, Massachusetts. Unusual 
sectional design permits rapid retooling, keeps work handling to a minimum, 
and speeds production in many of America’s largest automotive plants. 


To provide the strength and rigidity required by this complex, automatic 
machine, Baush engineers specified all-welded steel bases fabricated by Acme 
Welding. Beside being stronger these Acme weldments are lighter and make 
possible the incorporation of many exclusive design features. Perhaps these 
advantages of Acme weldments are important to your product. . 
your requirements, why not call on Acme today. 


. whatever 






A.S.M.E. U68-U69 Qualified Welders € A.P.1.-A.S.M.E. Approved 









Underwriters Label and Inspection Service . Navy Approved 


National Board Approved © Hartford Steam Boiler Inspection Service 


Send us your blueprints for 
a prompt quotation and ask 
for our informative booklet, 
“The FACTS about WELD- 
MENTS and CASTINGS.” 
Ask For Bulletin B-2 


DIVISION of THE UNITED TOOL & DIE CO 


1064 New Britain Ave. èe West Hartford 10, Conn. 


National Representative TRANSMISSION EQUIPMENT CO, Inc. 
441 LEXINGTON AVE., NEW YORK 17, N. Y 
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BI-DIRECTIONAL 
STEPPING SWITCH 


GOING FAR BEYOND the limitations of stepping switches that operate 
in only one direction, STERLING’S new Type SS Stepping Switch 


operates in both directions! 


This bi-directional stepping switch, having two driving magnets, 
is normally equipped with a 4-level, 12-position bank and wipers. The 
wiper shaft is rotated—either clockwise or counterclockwise, in 10 
increments—by an intermittent ratchet-and-pawl action, depending 
on which of the electro-magnets is energized. Interrupter contacts 
act as an interlock to protect against partial steps and to permit self- 
stepping. Limit switches stop rotation at the end of the bank travel 
Coils are available for DC currents up to 120 volts. 

The range of possibilities of Model SS as a stepping switch 
alone is extremely wide differential counting, remote selection of 
circuits under control of impulses, as a digit-storage register in 
automatic computers, etc 

Without wipers, the impulse-operated “motor” may be adapted 
to position servo-motors or potentiometers. Designers of automatic 
machinery will undoubtedly find many more uses for this versatile, 
new STERLING product 


For further details, write STERLING ENGINEERING COMPANY, INC., 54 Mill 
Street, Laconia, N. H. (Subsidiary of American Machine & Foundry Company). 


Another Product 





Catalogs and Bulletins........continued 


engineering data and information on 
uses and performance of live-pilot bear- 
ing bushings. Donley Products, Inc., 
11106 Avon Ave., Cleveland 5, Ohio. 

Circle 205, inside back cover. 


Investment Casting—Catalog 120, 8 
pp, has design information, data on 
recommended tolerances and listings 
of alloys regularly cast. Casting Engi- 
neers, Inc., 2323 N. Bosworth Ave., 
Chicago 14, Ill. 

Circle 206, inside back cover. 


Electric Motors-Brochure 400, 4 pp, 
is based on tests conducted in ac- 
cordance with AIEE standards and 
were witnessed by an independent 
authority. Information is presented 
in tabular form for engineering per- 
formance and in color charts as to 
what the results prove in relation to 
use. General Dynamics Corp., Bay- 
onne, N. J. 


Circle 207, inside back cover. 


Boro-Carbon Resistors—Bulletin L-33, 
2 pp. Detailed specifications and per- 
formance data obtained after exten- 
sive testing is provided. Shallcross 
Mfg. Co., Collingdale, Pa. 


Circle 208, inside back cover. 


Bobbinless Resistors—Leaflet, 2 pp, de- 
scribes small-size, bobbinless, non- 
inductive, wire-type resistors. Includes 
tolerances and information on sealing 
of ceramic tubes, resistance wire term- 
inals and a table listing typical sizes 
and resistances available. Monson 
Mfg. Corp., 6059 W. Belmont Ave., 
Chicago 34, Ill. 

Circle 209, inside back cover. 


Gas Burning Equipment—Catalog 55, 
31 pp, illustrates and describes burn- 
ers, furnaces, valves, torches, mixers, 
blowers and water warmers for hard- 
ening, tempering, annealing and other 
such operations. Johnson Gas Appli- 
ance Co., Cedar Rapids, Iowa. 


Circle 210, inside back cover. 


Motor-Alternator—Leaflet, 1 pp, de- 
scribes synchronous 420 cycles-per- 
second motor-alternator. Electric Mo- 
tors & Specialties Inc., King and 
Hamsher St., Garrett, Ind. 


Circle 211, inside back cover. 


Steel Handles and Clips—Handbook, 


20 pp, contains full-size illustrations 
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Could be you are overlooking a good 




















bet if you aren't familiar with what Van 
Huffel can do in cold forming metal shapes 
and tubing. 

To give you a better picture of how other 
manufacturers are cutting costs and im- 


proving their products, we have prepared 





a portfolio of ideas that should be in your 


file. It's yours free for the asking. 


FREE FOR YOUR FILES 


VAN HUFFEL TUBE CORPORATION BC-310 
WARREN, OHIO 


Please send me the BUILDING CONSTRUCTION idea portfolio 
NAME 

TITLE 

COMPANY 

ADDRESS 


CITY STATE 





* SINCE 
mic. cf pumps 


—- 


1926 * im the application. design and 
separators 


T ME [D 
SEPARATORS 


hydraulic accessories. 


(0) 


*Listed by 
Underwriters 
Laboratories 


ELIMINATE 
2 


FILTERS LIFTING 
— . JACKS 


AND 
HIGH 
PRESSURE 


STRAINERS 


Kraiss! Class 72 duplex 
separators are designed 
so that you don’t need 
to use a lifting jack to 
raise the rotary plug 
valve. The valves are de- 
signed to a sufficiently 
wide angle taper — so 
that the plug does 
not wedge on its seat, 
through wear and use. 


Grit, scale and extrane- 
ous abrasive matter 
settle on the seat face, 
from using a lifting 
jack. Then, when the 
plug is returned to its 
seat and the valve ro- 
tated, the seat is galled 
and scored. This termi- 
nates the serviceable 
life of your separators 
—and skyrockets your 
maintenance and over- 
haul costs. 


Complete range of sizes— 


from 114” to 6”; pressures to 
500 psi. Cast-iron, bronze, 
steel, stainless-steel, also alu- 
minum, monel or special 
metals to your specifications. 


Bulletin A-1214 gives full data 
—write for your copy today! 


M 


289 Williams Ave., Hackensack, N. J. 
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of 73 different stvles 


| and types of 
standard handles and clips, and pro- 
vides information and suggestions con- 
cerning the design or purchase of 
handles. Also included is a wire size 
chart showing actual diameters of 
standard wire gauges. E. H. Titchener 


& Co., Binghamton, N. Y. 


Circle 212, inside back cover. 


Portable 
F 1689-2, 


hardness 


Brochure 

pp, presents data on a 
tester for aluminum, alu 
minum alloys, copper, brass and other 
materials, including plastics. Hard- 
ness reading is instantly indicated on 
dial as instrument is lightly pressed 
against the material. Barber-Colman 


Co., 1200 Rock St., Rockford, Ill. 


Circle 213, inside back cover. 


Hardness ‘lester 


Vibration Damping Equipment—Cat- 
alog 701, 8 pp, explains how vibration 
damping units can be designed and 
manufactured for specific applications, 
from refrigeration equipment to giant 
punch presses. General Tire & Rub- 
ber Co., Wabash, Ind 


Circle 214, inside back cover. 
Piston-Type Relief Valves—Catalog 
sheets, 2 pp, contain detailed cross- 
section drawing of product, a diagram 
illustrating its use in a typical circuit, 
and charts listing operating features. 
Fluid Controls, Inc., 1284 N. Center 
St., Mentor, Ohio. 


Circle 215, inside back cover. 


Remote Adjustable Thermostat—Bul- 
letin F. 4340-1, 2 pp, presents data on 
thermostat on-off tem 
perature control of aircraft combus- 
tion heaters. Barber-Colmon Co., 


1200 Rock St., Rockford, Ill. 


Circle 216, inside back cover. 


designed for 


Electrical Ceramics—lolder, 4 pp, 
contains double-spread table of var- 
ious materials in elec- 
trical components. Water absorption 


rates, 


ceramic used 
densities, strengths, resistivities 
and other significant properties are all 
given. General Ceramics Corp., Keas- 
bey, N. J. 


Circle 217, inside back cover. 


Steel Chain—Bulletin, 4 pp, has data 
on chain for load binding and tie- 
down, agricultural implements, tow- 
ing, tail-gates, logging, railroad use. 
Also includes specifications and work- 


continued 


ing load limits for alloy steel chain 
especially manufactured for lifting 
purposes. Joseph T. Ryerson & Son, 
Inc., Box 8000-A, Chicago 80, Ill. 


Circle 218, inside back cover. 


Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 
made on company letterheads. 


Aluminum Alloys and Mill Products 

1954 Data book, 220 pp. A table 
of contents, a 2-pp index of tabular 
matter, and a 20-pp itemized cross 
index with references both to text 
and tabular information are provided. 
First few pages discuss the wrought 
aluminum alloys, their nomenclature 
and heat treatment. Next, forty-three 
different aluminum mill products are 
defined and their manufacture de- 
scribed. A section on fabrication then 
briefly covers blanking, forming, draw- 
ing, spinning, machining, forging, 
welding, brazing, soldering, riveting, 
surface finishes; casting methods, 
foundry practices are described with 
definitions of 17 aluminum pig and 
ingot products used in the foundry. 
Next section is devoted to physical 
properties and the atomic and radio- 
active properties. Here half-life and 
thermal neutron absorption cross sec- 
tions are discussed. Reynolds Metals 
Co., 2500 S. 3 St., Louisville 1, Ky. 


Multi-V Belt Drives—Handbook, 76 
pp, contains a guide to the design 
of standard and high-capacity drives. 
New horsepower rating tables that 
are included are said to closely ap- 
proximate actual operating conditions. 
[he tables cover speed ratings from 
100 to 6,000 fpm. Other subjects cov 
ered in the new handbook include: 
selection of multi-V drives, 
installation and care, principles of 
design, selection of pre-engineered 
drives, designing a standard drive not 
in pre-engineered tables, designing 
V-flat drives, multi-V quarter turn 
drives and double-V belt drives. A 
multi-V belt drive calculation sheet 
is also included. A series of 22 sim- 
plified tables cover such aspects of 
V-belt engineering as installation and 
takeup allowance, belt speeds, length 
correction factor, calculation of center 
distance and a geometry chart. B. F. 
Goodrich Co., Akron, Ohio. 
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1. MEN AND WOMEN BOTH like nylon fabrics. Important key 
to producing successful nylon fabrics is the heat-setting proc- 
ess, Temperature-control must be accurate, and reliable yet 
readily adjustable. “National” Nylon Heat Setting Machines 
used by the leading textile mills employ THERMOSWITCH® 
units in the heated rollers... get highest efficiency... 
greatest safety . . . most economical fuel consumption. 





3. THIS IS IT — the Fenwal THERMOSWITCH control is simple 
— compact shell contracts or expands instantly with tem- 
perature changes, opening or closing electrical contacts. Ad- 
justable and highly resistant to shock and vibration. Fenwal 
THERMOSWITCH units are solving temperature problems and 
helping to improve the final product throughout all industry. 
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solve these two problems? 


Fe ~ H 


— -:, 
LLLLLIL IEEFFTI 


— — rv. 288 MM 1111 


2. BABY INCUBATOR MUST BE SAFE. Engineers who design 
Armstrong Baby Incubators say ''Safety is a must where 
babies are concerned. That is why all our baby incubators 
are tested and approved by Underwriters Laboratories. That 
is why we use only Fenwal THERMOSWITCH units to control 
all-important temperature and humidity. Inspection reports 
on more than 22,000 THERMOSWITCH units show a remarkable 
picture of consistent reliability." 





—— 
ei in a thermostat iS Yours in 
— 
— 
L m TERMOS WITCH 
ion, Multi-Purpose Ther 
mostat Control 


ioe A 


PRESENTED py 


Rm 


4. SEND FOR THIS BROCHURE for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, illus- 
trated discussions of the problems above. Fenwal engineers 
will be glad to help you solve your temperature control prob- 
lems involving heat, humidity, radiant heat, pressure and 
other variables. Write Fenwal Incorporated, 210 Pleasant St., 
Ashland, Massachusetts, 


THERMOSWITCH' 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 





Electrol 


Speed Control 


£T: 
% 


Handle Air...Oil or 


Water with Oper- 
ating Pressures 
up to 1,500 P.S.I. 


Schematic illustrates typical instal- 
lation of Electrol Speed Control 
Valves. 


Electrol Speed Control Valves are 
designed to handle air . . . oil or 
water with operating pressures up to 
1,500 P.S.I. They allow free flow in 
one direction and—by use of a me- 
tering device and check valve— ac- 
curately control reverse flow from 0 
to valve maximum, even after thou- 
sands of cycles. They are available 
with %", V4", 3$", '^" and X" 
N.P.T. ports. Your inquiries will re- 
ceive prompt attention. 


Bellet Designed rodais 
lee Llectral Yydeaidlid 


Electrol 


POL eRe ee 


KINGSTON.-NEW YORK 





Telephone, Kingston 1980 


CYUNDERS * SELECTOR VALVES * 
CHECK VALVES + RELIEF VALVES * HAND PUMPS 
POWERPAKS + LANDING GEAR OLFOS * SOLENOID 
VALVES «ON-OFF VALVES SERVO CYLINDERS * TRANSFER 
VALVES + CUT-OUT VALVES * SPEED CONTROL VALVES 


FOLLOW-UP VALVES 








COMING EVENTS 





OCT. 11-15 


AIEE Fall Meeting at the Morrison 
Hotel, Chicago, Ill. Special emphasis 
will be on the clectrical aspects of air 
transportation. The Power Div. will 
have sessions on: insulated conductors; 
protective devices; relays; rotating 
machinery; switch gear; and system 
engineering. The Industry & General 
Applications Div. will sponsor sessions 
on: Electro Thermal Applications; 
Feedback Control Svstems; General 
Industry Applications; and others. 


OCT. 14-15 


Industrial Hydraulics National Con- 
ference, Sheraton Hotel, Chicago, Ill. 
Sessions will be on 


automotive ap- 
plications; 


aircraft: 
components; machine tools: materials 
handling; pneumatics; and fluids. The 
meeting is sponsored by the Illinois 
Institute of ‘Technology Graduate 
School, and Armour Research Founda- 
tion. Conference director is Carl E. 
Schmitz, V. P., Crane Packing Co. 


presses; pumps; 


OCT. 18-19 


Lubrication Conference, Lord Balti- 
Hotel, Baltimore, Md. Spon- 
sored by the ASME and The Ameri- 
can Society of Lubrication Engineers. 
Five sessions on: Rolling Element 
Bearings; New Developments in Hy- 
dro-dynamic Lubrication; Bearing In- 
stability; Hydrostatic Bearings; 
Materials and Lubrication. 


morc 


and 


NOV. 1-5 


National Metal Congress and Ex- 
position. The International Amphi- 
theatre, Chicago, Ill. will house the 
Exposition, which will be occupied by 
444 firms. The Congress will be held 
in the headquarter hotels of participat- 
ing Societies: American Society for 


Metals, Palmer House; American 
Welding Socictv, Hotel Sherman; 
AIME, Morrison Hotel; Society for 


Non-Destructive Testing, Morrison 
Hotel. Sponsor is the American So- 
cictv of Metals, 7301 Euclid 
Cleveland 3, Ohio. 


Ave., 


NOV. 15-17 
The Fifth National Standardization 
Conference, Hotel Roosevelt, New 


York City, N. Y. The Thirty-Sixth 
Annual Meeting of the American 
Standards Association will be held on 
the first day. Indications are that: 
safety; international standards; pur- 
chasing; quality control; and color 
television will be featured. 


NOV. 21-22 


Automotive Control Equipment 
Exposition, Waldorf Astoria, New 
York City, N. Y. The two-day exhibit 
will be devoted exclusively to the con- 
cept of automatic control. Exhibitors 
will include: instrument and computer 
manufacturers; firms who design and 
install complete automatic systems; 
and manufacturers and designers of 
components comprising these systems. 


NOV. 29-DEC. 2 


First International Automation Ex- 
position, at the 244th Regiment 
Armorv, New York Citv, N. Y. In 
conjunction with the Exposition, is 
the Electronic Computer Clinic, 
which is a lecture and demonstration 
course on electronic computers, digital 
and analog, and will offer for the first 
time, demonstrations and typical ap- 
plications of different types of com 
puters. The Clinic is planned for top 
management, management engineers, 
production engineers, physicists, chem- 
ists, and others using computers in the 
laboratory or plant. Registration fee 
for this is $5.00. Contact Richard 
Rimback, Electronic Computer Clinic, 
845 Ridge Ave., Pittsburgh 12, Pa. 


NOV. 28-DEC. 3 


American Society of Mechanical 
Engineers, Annual Meeting, Hotel 
Statler, New York City, N. Y. Over 
100 technical sessions are planned by 
the various divisions of ASME, with 
the following already listed: Process 
Industries, 2: Aviation, 9; Rubber and 
Plastics, 4; Heat Transfer, 9; Textile 
Engineering, 2; Machine Design, 8; 
Railroad, 5; Metal Processing, 5; Gas 
Turbine Power, 7; Power, 8; Applied 
Mechanics, 9; Metals Engineering, 3; 
Production Engineering, 4; Hydraulics, 
6; Instruments and Regulators, 3. In 
addition, the American Rocket Society 
will have four technical sessions. 
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DEEP DRAWN Many leading manufacturers have re- 
STAMPINGS designed parts for use of T&W Deep 


rawn Stampings . . . and have made 
notable savings. Also gained were . . . light weight, 
strength, and improved appearance. T &'W engineering 
is available to you. 


TRANSUE & WILLIAMS -> Alliance, Ohio 


For those manufacturers having their own press equipment, 
Transve will gladly quote on die requirements. 


Ed 


SALES OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, DETROIT, INDIANAPOLIS, CLEVELAND 
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ADVANCE ii: 


'em for heavy loads 
and long service! 


Cramped quarters don't cramp the 
style of ADVANCE midgets and mini- 
atures. You can use them on loads up to 
5 amperes continuously. . . and at three 
times their rating intermittently — with 
complete safety. They'll resist shock 
and vibration...stand up under tem- 
perature extremes. You'll find them 
readily adaptable to any mounting 
need...any type of duty. Here are a 
few examples: 


“TINY MITE” 
MM & MP SERIES 


This ultra-small d-c relay 
occupies less than Y cu. in. 
mounting space! It's stable 
under vibration and shock 
..plated to prevent corro- 
sion. Operate time is 5 milli- 
seconds. Contact rating: .5 
amp. or 1 amp. 


MINIATURE 
TELEPHONE TYPE 
TQ SERIES 


Only .94 cu. inches in size, 
yet this relay carries 5-amp. 
loads in any combination 
up to 4 PDT. Mecharically 
secured throughout, it’s 
extremely efficient. No gas- 
sing or bubbling. Withstands 
10G vibration. Temperature 
range: —55° to +-125° C. 


Hermetic enclosures on these types are im- 
pervious to varying climatic conditions ...are 
sealed and carefully checked against leakage. 


Write for literature on any of the above 
series, or the complete ADVANCE line. 


ADVANCE ELECTRIC 
cw AND RELAY CO. 


2435-C NORTH NAOMI STREET 
BURBANK, CALIFORNIA 


Sales Representatives in Principal Cities of 
U.S. and Canada 
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SANS, S, 


Soucl. 


Ad Libbing by the Editor 


In this month's editorial we talk 
about that figure in history known as 
Alexander the Great. As the editorial 
points out, Alexander of Macedon was 
not great in the true 
word. 
other / 


sense of that 
But in my life there was an- 
lexander who had many fine 
qualities and outstanding abilities. He 
was more than “a great guy.” 
truly a great man. 


He was 
His name was Alex- 


ander Steele Lyman. 


For more than twenty vears Alex- 
ander Steele Lyman was general coun- 
sel for the New York Central Railroad. 
Indeed, he had acquired a tremendous 
reputation as an able lawyer for his 
handling of the Park Avenue viaduct 
damage cases that were brought 
igainst the New York Central Rail- 
road as a result of the building of the 
viaduct. He sat down with the people 
who presented their damage claims 
and discussed with them both sides of 
their case. Then there followed con- 
siderable give and take and finally the 
whole matter was settled to the satis- 
faction of both parties without re- 
course to court litigation. Not one 
case went to court. 

[his accomplishment was not sur- 
prising to those 


Alexande: 


people who knew 


He was a man of 
great personality and dignity. He was 
also a great humanitarian. He planned 
ind founded the New York Central 
Railroad Association. He 
also served as Chairman of the Board 
of Managers of the Railroad branch 
of the Y.M.C.A. He 
active in the Alumni Association of 
New York University from which he 
was graduated in 1884. 


Lyman. 


Veterans 


was extremely 


He served on 


the New York University Council. He 
also loved to counsel boys and that is 
how I came to know him. 

Whereas Alexander of Macedon 
tried to reach his personal objectives 
by might without hesitating to kill, 
plunder, devastate and breed hate, 
Alexander Lyman taught Christian 
principles and brought harmony out of 
discord, agreement where disagree 
ment had existed and leadership where 
that was lacking. 

One of the many thought-provoking 
things that Alexander Lyman had said 
was that, “It is more important to 
know how people greet each other 
than to know the names of generals 
and the dates of the battles they 
fought." In other words, the cultural 
and spiritual achievements of human- 
ity are far more valuable than victori 
ous military campaigns and battles. 
Hero worship can easily cause us to 
laud what should be condemned and 
ignore the truly laudable. As stated 
in the poem, The Battle of Blenheim, 
by Rolert Southey, in which the 
grandfather describes the battle to his 
granddaughter Peterkin: 


‘And everybody praised the Duke 
Who this great fight did win.’ 
‘But what good came of it at last?’ 
QOuoth little Peterkin. 
‘Why, that I cannot tell,’ said. he, 
‘But “twas a famous victory.’ ”’ 


Coming back to human beings 
worthy of honor, I remember that I 
went through a four year undergradu- 
ate course in engineering without ever 


knowing that Newton and Leibnitz 
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LARGE MED. SMALL 


Get the complete story of Southco Pawl 
Fastener advantages. Write today for your 
copy of the Southco Fasiener Handbook. 


Southco Division, South Chester Corporation, 
236 Industrial Highway, Lester, Pa. 


© 1954 


Mii 


FASTENERS 


ACCOMMODATES VARIATIONS IN FRAME 
THICKNESS UP TO 1/2 INCH 


... % turn closes, additional turning tightens 


PRE-ASSEMBLED, QUICKLY INSTALLED 


1 
«5 . just drill 3 holes, 


apply 2 rivets 
or bolts 


FLUSH MEAD 


PAWL - SCREW AND SPRING - 
DRIVE RIVETS - ANCHOR NUTS - 
ENGINEERED SPECIALTIES 


OPPICES iN PRINCIPAL CITI!SS 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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[54 ideas 


on ways 
7o use... 


154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
anti-friction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 

The 40-page booklet contains 
the records of solved lubrica- 
tion problems — some might 
solve your own. Fill in the cou- 
pon below, attach it to your 
letterhead and send it off today. 


Moly-sulfide 


ALITTLE DOES A LOT 


The lubricant 
for extreme conditions 


Climax Molybdenum Company 
500 Fifth Avenue 
New York City .36-N Y 


Please send me your Free Booklet 
on AMajy-su/fide 


Sans, Souci 


had invented calculus independently 
and at about the same time. I mem- 
orized the derivation of tlie Carnot 
Cycle Efficiency but didn't even know 
that Carnot's first name was Sadi nor 
that he was a poet rather than a 
Rudolph Diesel was alive 
at the time so the newspapers gave me 
a little information about him. But as 
far as Faradav and Watt are con- 
their names were hardly men- 
tioned, except perhaps as electrical 
units. I knew much more about Han- 
nibal crossing the Alps, the campaigns 
of Julius Ceasar, Napoleon's march 
into Russia and so on down through 


physicist. 


cerned, 


the pages of history. 

We are always likely to become 
completely unbalanced regarding the 
relative importance we attach to dif- 
ferent human activities and human 
relationships. Here I still re- 
member a mightly interesting session 
a group of us boys had with Alexander 
Lyman. 


again 


It was a great lesson and I 
will never forget it. 

There were about a dozen of 
16 or 17 years old, sitting around and 
listening carefully. He was a past mas- 
ter at asking simple questions and 
answering the question in even more 
simple terms. 

On the particular occasion that I 
have in mind, Alexander Lyman asked, 
“What is the most important part of 
a steamship?” Now all of us fellows 
were quite familiar with tug boats and 
steamers. We lived near the water 
front and played around on ships 
and associated members. 
Frankly, we were not so conceited that 
we thought that we could tell this 
railroad something he didn't 
know about ships. But on the other 
hand, we felt quite certain that he 
couldn't ask us ar'ything about a ship 
that we didn't know. So there was an 
enthusiastic chorus coming from the 
individuals volunteer- 


with crew 


lawyer 


group, various 
ing: 

‘The engine” — “The 
"Compass 


rudder' 
‘The propeller” 
on. Alexander Lyman smiled faintly 
and said, “All of you have 
the basic question. 


and so 


answered 
All of you are cor- 
rect, even though each of you gave a 
different 
highly complicated, ingenious and ex- 
of machinery and the 
without it. The 
rudder and its controls is quite a 


answer. The engine is a 


pensiv e piece 


boat cannot move 


mechanism, considerably simpler and 
less costly than the engine but with- 


continued 


out it the direction of the ship cannot 
be controlled. The propeller with its 
beautiful curved vanes is needed to 
send the ship forward or backward. 
The propeller shaft is nothing much 
more than a bar of steel that the en- 
gine pushes around continuously. But 
if that bar of steel breaks it will be 
just as disastrous as if the propeller 
fell off, the rudder broke or the engine 
failed. 

“It is only too easy for a person to 
feel that he is a mere cog of no ac- 
count except to be pushed around like 
a propeller shaft. But although he 
may be the youngest of the group, the 
least skilled and the least educated, 
that man may be just as important as 
the biggest boss in the organization 
insofar as the operation of that busi- 
ness is concerned. It is the old, old 
story. For the want of nail the 
shoe is lost, for the want of a shoe the 
horse was lost and thus the battle was 
lost. 

“The battle was not lost because 
the horse tripped and fell. A mere 
horse shoe nail had decided the battle. 

“Thus you see, boys, you should 
never underrate yourself. M: iybe today 
you are only a propeller shaft being 
pushed around, or a horse shoe wail, 
yet victory or defeat or the fate of 
society might be depending on you, if 
not today then perhaps in the years 
to come, You too are important but 
you must prepare yourself and make 
yourself worthy of your importance.” 

How we young kids drank in those 
words, the words a an Alexander who 
was really great as measured by his 
contributions to better human under- 
standing and fellowship. —G.F.N. 


Our First 25 Years 


January, '955, marks the beginning 
of the 26th vear of continuous service 
bv Product Engineering to the pro- 
fessional and product development in- 
terests of design engineers. A special 
staff-written feature article in this com- 
ing January issue, commemorating our 
first 25 years of publication, will pre- 
sent a survey of basic research devel- 
opments that promise to influence 
future product design. Significant 
projects in all major industrial, govern- 
ment and institutional research labora- 
tories are now being evaluated. 
October, 1954 
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BOOKS 


Plastics Engineering Handbook 


Society of the Plastics Industry, Inc., 
852 pp., 6 x 9 in., published by Rein- 
hold Publishing Corp., 430 Park Ave., 
New York 22, N. Y. $15. 

This is the second edition of the 
Handbook of the Society of the Plas- 
tics Industry, Inc., and covers the de- 
velopments in that industry in the 
seven years since the first edition ap- 
peared. 

The Handbook is divided into five 
major sections. Section I deals with 
materials and processes and includes 
the classification of all the rigid mold- 
ing materials along with a comprehen 
sive coverage of the molding process 
as it applies to plastics. Preforming, 
drying and preheating operations are 
described, as well as the equipment 
required for these procedures. Space is 
also given to the other fabricating 
processes such as extrusion, forming, 
drawing and post-forming, along with 
a description not only of the process, 
but of the equipment required. Sec- 
tion I also includes a subdivision on 
reinforced plastics and takes into con 
sideration the casting operations as 
they pertain to the plastics industry. 
A new sub-division entitled Tooling 
With Plastics describes this new use 
of plastics thoroughly. Embedding, 
vinyl dispersions and laminated prod- 
ucts conclude this section. 

Section II is devoted to design prob 
lems and starts out with a discussion 
on the design of molded articles and 
continues with standards for tolerances 
on molded articles. Design standards 
for inserts, mold design and recom 
mended steels for plastic molds are 
also included. 

Section III covers finishing and as 
se bly and takes into consideration 
those secondary operations such as ma- 
chining, finishing and decorating along 
with cementing, welding and assem- 
bling. There is a detailed discussion of 
assembly gluing which is valuable to 
the fabricator planning to use plastics. 

Section IV is short and is headed 
‘Testing’. This describes the various 
testing operations for plastics articles 
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PR & R Valve 


with 


“UNIVERSAL 


JOINT” 
SEATING 


For Heavy, Dirty 
or Viscous Fluids 


@ Cadmium plated iron or all 


bronze bodies, monel or neo- 
prene diaphragm, stainless steel 
renewable piston and seat. 


Standard valve equipped with 
square head adjusting screw. 
"T" handle or handwheel also 
available. 


All working parts easily acces- 
sible without removing valve 
from line. 


For additional information on 
Type BBC and other new 
automatic valves in the Cash- 
Acme line, write our Engi- 
neering Department at the 
address below. To avoid de- 
lay, please include a brief 
outline of your pressure con- 
ditions and requirements. 


6662 E. Wabash Avenue 


TYPE BBC 
Pressure Reducing and Regulating Valve 


© NO SMALL PORTS 

* NO CLOSE FITS 

e GOOD CAPACITY 

@ IDEAL FOR #6 “BUNKER C" OIL 


Here’s a direct acting, single seated, 
diaphragm-type pressure reducing and 
regulating valve that automatically re- 
duces a high pressure ty a specified lower 
pressure and keeps it there. Type BBC 
is for heavy oil service, such as on instal- 
lations carrying Bunker “C” and other 
grades, as well as for service on installa- 
tions where dirty liquids or fluids with a 
high viscosity are employed. Maximum 
initial pressure in iron, 200 psi; maxi- 
mum reduced pressure in iron, 125 psi. 
Maximum initial pressure in bronze, 250 
psi; maximum reduced in bronze, 200 pei. 


Decatur, Illinois 


The Complete Cash-Acme Line Includes Pressure Reducing and Regulating Valves, 
Relief Valves, Back Pressure Valves, Vacuum Regulators and Vacuum Breakers, 
Differential Pressure Regulators, Strainers, Diaphragm Control Valves. 
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ONE BATH in a 
LIFETIME and 
that's in oil... 


That oil saturates every pore 
and will, in the majority of 
cases, lubricate a powdered 
metal bearing or bushing for 
its entire life. This feature 
cuts maintenance costs be- 
cause it eliminates the need 
for frequent oiling. It adds 
years of service to a machine 
because the oil is automati- 
cally metered to the mating 
surfaces in proportion to 
velocity and load. Let us 
quote on your next 
order for pow- 
dered metal bear- 
ings or bushings. 
You will find our 
delivery very fast 
. our quality ex- 

cellent. 


FREE! 


Send for our illustrated 
folder. It is full of useful data. 


DETROIT SINTERED 
METALS CORPORATION 
18434 Fitzpatrick Ave. 
Detroit 28, Mich. 


New Books.. 


so that the properties of the material 
in the product can be determined. It 
includes destructive testing as well as 
non-destructive testing. The last sec- 
tion deals with the Society of the Plas 
tics Industry Standards, and outlines 
the voluntary commercial standards set 
forth by the plastics industry. 

The Handbook is well illustrated 
ind contains a number of reference 
charts and figures which make the 
book a valuable one from the stand 
point of anyone connected with the 
plastics industry. It is nearly twice the 
size of the first edition and reflects the 
growth of the industry, as well as th« 
new processing and the new applica- 
tions for which plastics lend them- 
selves. One of the important innova- 
tions included in this Second Edition 
is the special fold-out adhesives chart, 
found in the chapter on cementing 
ind assembly. This chart, compiled 
from questionnaires returned by pro 
ducers of adhesives all over the coun 
try, is a complete tabulation of the 
types and characteristics of adhesives 
used to join plastics to each other or 
to other materials 


Manual for Plastic 
Welding - Polyethylene 


G. Ham, Rediweld, Ltd., Crawley. 
Sussex, England, and J. A. Neumann, 
American Agile Corp., Bedford, Ohio. 
6 x 9 in., 125 pp. Published by the 
Industrial Book Co., 1240 Ontario St., 
Cleveland, Ohio. $6 


This is Volume II in a series of 
three on the welding of plastics. At 
the present time, there are two distinct 
trends in the welding of plastics: gas 
welding, mainly applied to structural 
work; and high-frequency welding 
mostlv used for household goods, tovs. 
ind fancy articles from plasticized 
PVC sheets. This book is confined to 
gas welding of polvethvlene and its 
various structural applications. 

The first part of the book is devoted 
to a description of the various types of 
polvethvlene, their physical and me 
chanical properties, chemical resistance 
ind forms in which they are available. 
A discussion of the design principles 
of extrusion machinerv and recom 
mendations for their incorporation 
into custom-built cquipment is also 
included. 

The latter part of the book covers 
the practica! aspects of gas welding in 


continued 


sufficient detail to be of excellent use 
to the man who wants to become a 
plastic welder. The construction and 
operating principles of gas plastic 
welding torches are described, includ- 
ing both electric and flame gas-heating 
torches. The methods and techniques 
of welding and use of polyethylene 
welding rod are treated extensively. 
“How-to” instructions in the lining of 
tanks, fabrication of pipe lines, and 
other structural assembling operations 
are also included. ‘The book is well 
illustrated throughout. 


Analog Methods in 
Computation and Simulation 


WALTER W. Soroka, Professor of En- 
gineering Design, University of Cali- 
fornia. 6 x 9 in., 390 pp., published 
by McGraw-Hill Book Co., Inc., 330 
W. 42nd St., New York 36, N. Y 


$7.50. 


Fhe term analogy means simularity 
of properties or relations without iden 
tity. When analogous systems are 
found to exist, measurements or other 
observations made on one of these 
systems predict the behavior of other 
more complex systems. The systems 
need not be analogous in every respect, 
but only in those respects which are of 
interest. In this book, the analogies 
between systems is developed on the 
basis of simularity of equations. ‘Thus, 
it serves as a guide to those interested 
in solving complex engineering prob 
lems with the help of automatic com 
puting machines. 

Analogies are developed for the va 
rious arithmetical processes such as ad 
dition, multiplication, and integration. 
Mechanical, electromechanical, elec 
trical and electronic computing ele 
ments that perform these processes are 
discussed and illustrated in detail. 
These basic analogies are then com 
bined into analog computers for linear 
simultaneous algebraic equations, poly- 
nominal equations, and ordinary differ 
ential equations. The mechanical dif- 
fertial analyzer and the electronic 
analog computer are discussed in this 
connection 

The dynamical simularity between 
electrical circuits and mechanical sys- 
tems is taken as the basis for represent- 
ing mechanical systems in lumped 
form by equivalent electrical circuits 
with lumped parameters. Then, ordi- 
nary and partial differential equations 
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To MOVE with less EFFORT 


f 
f 


Positioning that toleratts no plus-or- meine ... 


no problem even in a 2500-mile-an-hour gale 


Product 


Within the foot-square throat of a new adjustable 
wind tunnel, adjusted by a device that has scores 
of amazing comme rcial applications, winds are 
generated to “fly” sleek scale models of tomorrow’s 
aircraft at speeds as high as 2,500 miles an hour. 


The throat of this supersonic wind tunnel can be 
quickly and precisely adjusted to an infinite variety 
of shapes to produce air speeds up to 2,500 miles 
an hour. A battery of 158 Arnor Ball-Screw 
Mechanisms moves up or down to flex a stainless 
steel throat lining to any shape desired...then holds 


that shape against the 40-mile-a-minute buffeting. 


The Agro Mechanisms we make combine the power 


or the speed of a steel screw with the friction-free 


rolling of steel balls, (illustrated at right in cutaway 


Cleveland Pneumatic 
Tool Compand CLEVELAND 5, OHIO | 
Department E-104 
BALL-SCREW MECHANISMS AIR-OIL IMPACT ABSORBERS 


World’s Largest Manufacturer of Aircraft Landing Gears 


October, 1954 


Engineering 


Friction loss is held to less than 10 
of the po input.. 
tically 1 


draw ing). 


. motor size can be cut pr ic- 
1 half with no loss of output; less space 


| 


iS SDG for motors; power costs are red 


uc ed. 


Highly precise positioning is an important feature 
of AERO! Ball-Screw Mechanisms. Precision threads 
and perfect balls provide metal- to- metal contacts 
that permit the assembly to move effortlessly and 
to position exactly at t the desired spot. 
springiness, no drift, no rebound. 


AEROL Ball-Screw 
requirements, can os a device move more easily, 
multip rly its power, or lift a weight. They are doing 
similar jobs today for many industries. Write on 
your company letterhead for Booklet E-104. 
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New Books 


of various degrees of complexity, linear 
and non-linear are expressed in finite 
differences and electrical networks are 
developed for their solution. The 
author concludes with a chapter de- 
voted to a study of membranes and 
of electrically conducting sheets as 
simulating devices for continuous sys- 
tems. 


Rare Metals Handbook 


Edited by Cuirrorp A. HAMPEL, 
Chemical Engr., Homewood, Ill. For- 
merly Supervisor, Extraction Metal- 
lurgy, Armour Research Foundation, 
Chicago, Ill. 6 x 9 in., 657 pp. Pub- 
lished by the Reinhold Publishing 


Corp., 430 Park Ave., New York, 
N. Y. $12. 


[his book has been designed to ac- 
complish the following purposes: (1) 
to bring together for the first time 
the available reference data on over 
34 rare or uncommon metals—the 
latest methods of production from ores 
or other raw materials, the chemical 
and physical properties, fabrication 
techniques and present and potential 
uses. 

2) To offer an authoritative, con- 
cise and readily available background 
to the man who desires information 
about a specific metal or metals, and 
it the same time to give him selected 
bibliographical reference to enable him 
to conduct a more detailed research if 
he SO desires. 

(3) To provide a convenient source 
of data for the man who has a general 
question, such as “What metals have 
inelting points over 1,000 C and densi- 
ties below that of steel?” 

The treatment has been limited to 
emphasis upon the metallic or ele- 
mental form with only a minor presen- 
tation of material about compounds. 
Che list of metals selected for inclusion 
covers most of the less common metals 
about which there is an expanding in- 
terest. While there may be debate of 
an academic nature as to whether ele- 
ments like boron and silicon are met- 
als, they do exhibit some of the prop- 
erties commonly regarded as character- 
istic of metals, and the growing interest 
in them in several fields of metallurgy 
warrants their inclusion in this book. 

As pointed out in the final chapter, 
it so happens that cost alone is a 
worthy basis for regarding a given 
metal as rare or common. A classifica- 
tion of metals in order of increasing 


. .continued 


price per pound reveals that of the 
first 13 only one of the metals included 
in this book, manganese, appears 
among them. Also, of the metals not 
covered in this book, only mercury, 
silver, and gold appear further down 
the list. This is not surprising since 
cost is a good measure of the avail 
ability and scope of usage of a metal 
regardless of the relative rarity of raw 
materials, complexity of processing, 
etc. for the production of a metal in 
commercially attractive form. 

The designation, “Rare Metals,” 
was chosen as being simple and not 
misleading as compared with othe 
names considered, i.e., “Less Common 
Metals," or "Unusual Metals" or even 
“Extraordinary Metals.” It suffers 
from a certain amount of inaccuracy, 
of course, but the term is such that 
most people in the field will know ex- 
actly what group is meant to be covered 
by the phrase “Rare Metals.” The long 
use of the term by such pioneers as 
Drs. John W. Marden and Colin G. 
Fink in the symposia of the Electro- 
chemical Society, where many of the 
original reports of the isolation and 
properties of these metals have been 
presented, was a major factor in choos 
ing the name for the “Rare Metals 
Handbook.” 


Fiberglas Reinforced Plastics 


RatpH H. SONNEBORN, 
Service Department, Plastics Rein- 
forcement Division, Owens-Corning 
Fiberglas Corporation and others. 240 
pp. 54 x 84 in. Published by Reinhold 
Publishing Corporation, 430 Park 


Ave., New York, N. Y. $4.50. 


Technical 


his book represents the first com 
plete work to be published on the sub 
ject of reinforced plastics. Starting 
with a definition of this relatively new 
engineering material, the author con 
tinues with a description of the prop 
erties of the raw material used in the 
production of reinforced plastics. 

A complete description of the man 
ufacturing processes for Fiberglas rein 
forced plastics with an analysis of each 
is included as well as a similar treat- 
ment for such secondary operations as 
machining, fastening and painting. A 
chapter on inspection and testing 
tends to round out the production 
process for reinforced plastics. 

Considerable coverage is given to 
designs and applications, and the au- 
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It's like having your 
own motor department 


$ Original Equipment 
Manufacturer 


We would like to share our facilities and knowledge with you. lf you're 
trying to fit a standard motor to a custom job — if you want special charac- 
teristics in your motors — THEN YOU WANT PEERLESS ELECTRIC. It's like 
having your own motor department. 

Peerless engineers work with your engineers to give your motors the torque, 
speeds and other electrical and mechanical qualities that you require. Then, 
because of our size, which gives us a great deal of flexibility, we can make 
minor changes as required without fuss or bother. 

To get started, just pick up the phone and call... ask for me if you wish. 
I'll see that you talk to the specialist who can help you most. You can have 
custom motors at a competitive price. We build them — PEERLESS GOLD 
SEAL MOTORS ... the motors designed for the products they power. 


THE PEERLESS ELECTRIC COMPANY 


WEST MARKET ST. - WARREN, OHIO 
MOTORS . FANS . BLOWERS 
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MARK-TIME 
adds dependable 
Timing Control 
fo your machines 

























































































5200 Series Time Switch 


Designed for heavy duty, 
built-in service on a wide 
variety of machines and 
appliances, such as baking, 
drying, plating, and wash- 
ing machines. Standard 
equipment on many nation- 
ally known devices. Sup- 
plied either to make or 
break the circuit. 



























































Electrical data: UL ap- 
proved. 20-amp., 125 volt, 
1 H.P.; or 10-amp., 250 
volt, A. C. only. Through- 
panel mounting. 







































































9100 Series Time Switch 


An economical, durable 
Mark-Time unit designed 
especially for use on vari- 
ous domestic and industrial 
appliances. Available to 
make or break the circuit. 


Electrical data: UL ap- 
proved. 10-amp., 125 volt, 


A. C. only. Center stud 
mounting. 







































































Both units may be supplied with 
HOLD feature — with knob at 
HOLD position, current is held 
ON, but timing mechanism does 
not operate until knob is turned 
manually to a time period. 


















































Rhodes designers and. engineers 
will gladly work with you on spe- 
cial applications. No obligation. 




















Write for catalog sheets. 


M.H. RHODES, INC. 















FUL eed 
[MA RK-TIME) 


J) Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St., Ottawa, Ontario, Canada 









New Books. 


thor has included two important chap- 
ters on design by contributing authors 
to supplement his own work. Design 
theory of reinforced plastics by Albert 
G. H. Dietz, head of the Department 
of Structural Materials at MIT, in- 
cludes such items as the theory of 
combined action as it applies to Fiber- 
glas reinforced plastics and an analysis 
of the mechanics of materials as it 
applies to plain reinforced plates, com- 
posite plates, bending of beams and 
plates, plate and rib construction and 
sandwich constructions. Alton S. Hey- 
ser, staff engineer, Reed Research, Inc., 
Washington, D. C., contributes the 
final chapter on structural design. 

A glossary of terms as applied to re- 
inforced plastics and a selected bibliog- 
raphy will serve to make the book 
interesting for design engineers and 
executives in the materials industry. 
lhe book contains many illustrations 
of the material and process, and pic- 
tures of a number of applications. 


Alternating-Current Machines 


Third Edition. A. F. Pucusrein, Con- 
sulting Engineer, Jeffrey Mfg. Co., 
l. C. Ltoyp, Chief Engineer, Robbins 
and Myers, Inc., and A. G. Conran, 
Professor of Electrical Engineering, 
Yale University. 64 x 93 in., 721 pp. 
Published by John Wiley & Sons, Inc., 
440 Fourth Ave., New York 16, N. Y. 
$8.50. 


The third edition of this book has 
been enlarged approximately 20 per- 


ly com- 


cent and it offers an unusual 
plete treatment of machine reactions 
based on modern practice. “Alternat 
ing-Current Machinery” is a standard 
college text devoted to transformers, 
alternators, single and polyphase in- 
duction motors, synchronous motors, 


1.1 


alternators in parallel, synchronous 


converters, mercury vapor rectifiers, 
single-phase commutator motors, and 
repulsion motors. Each subject is 
treated bv a discussion of the construc- 
tion, operating characteristics, calcula- 
tion of operating characteristics from 
tests, and analyses of various related 
phenomena. Beginning with the trans- 
formers, this book explains how to 
understand, test, predict, and calculate 
the behavior and performance of the 
classes of alternating curzent machinen 
described in the text 


Although rigorous in the treatment 


continued 


of machine reactions, the book pro 
vides expressive self-identifying terms, 
notations, and symbols. A diverse set 
of up-to-date problems has been in- 
corporated to provide a student with 
an understanding of various theoretical 
applications of the machinery. A 
portion of the new material includes 
information on leading polyphase 
transformers, adjustable speed drives, 
short-circuit characteristics of alterna 
tors, and rectifiers. The authors have 
projected a new approach to the d« 
velopment of all equivalent circuits, 
and they describe significant changes 
in the more detailed developments of 
vector diagrams, the equations describ 
ing the oscillations of synchronous 
motors, and the methods of calculating 
the cross-axis voltages of synchronous 
machines. 


ASTM Standards on Materials 
For Radio Tubes and 
Electronic Devices and 
Electrical-Heating, Resistance, 
And Related Alloys 


6 x 9 in., 244 pp., paper-bound. Pub- 
lished by the American Society for 
Testing Materials, 1916 Race St., 


Philadelphia 3, Pa., $2.75. 


[his is a good reference for Engi 
neering Standards and Quality Control 
personnel, as well as good background 
material for design engineers. 

Contents include latest standard 
specifications for: (1) electrical-heat 
ing alloys, (2) electrical-resistance al- 
loys, (3) electric-furnace alloys, and 
(4) materials for radio tubes, elec 
tronic devices and lamps. 

Latest standard test methods are 
also given to determine the extent to 
which these and other materials 
(namely, (1) heat-resisting alloys, (2 
electrical contact materials, and (3) 
thermostat metals) meet the standard 
specifications. Several recommended 
practices for tension tests of heat-resist- 
ing alloys are also included. 

Material not previously published 
includes: 
cross-section nickel cathode sleeves for 


specifications for circular 


electronic devices, 17 and 28 percent 


chromium-iron alloy for sealing to 
glass, high-resistivitv, low-temperature 
coefficient wire, and round chromium 
copper wire for electronic devices; test 
methods for sag of tungsten wire, rela 
tive thermionic emissive properties of 
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Lets Get Together 
FOR FAST AND 


ACCURATE CONVERSION 


OF YOUR IDEAS... 


General's design and development engi- 
neers translate your problems into finished 
products in modern, completely equipped 
plants...the whole job—from the drawing 
board to the final shipment—is handled as 
a package assignment. This service in- 
cludes tool and die-making facilities, self- 


* From Plans to Products uw Plastics and Rubber 


dusil odai [loin 


WABASH INDIANA 


designed molding and extruding machinery, 
and a full-scale quality control safeguard at 
every phase of manufacture. 

Why not lookinto our successful record on 
motion control products, extrusions, mold- 
ings, stampings and special units? For fur- 


ther information fill out the coupon below. 


The General Tire & Rubber Company 
Industrial Products Division 
Wabash, Indiana 


L] Complete products and services (Form 4252) 


C Have your representative contact us 


Name .— — —— 


Street 


[C Vibration products (4240) | ] Moldings and Extrusions 
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MOST VERSATILE 


HYDRAULIC COMPONENT 
EVER DEVISED! 


Stores 
hydraulic 


Compensates * 
m for pressure - 
and volume — 


zT 


Acts as 
transfer 
barrier 


P A 


Absorbs 
line 


- shock 
A 7 


Reduces 
we pump 
~~ pulsations 4 


Dispenses ` 
fluids and 
lubricants 


U. 8. Patents under Olaer Licenses 


The Greer Accumulator 


Today, Greer Accumulators are at 
work in almost every industry you can 
name. They are found in the hydraulic 
systems of buses, construction ma- 
chines, ships, planes, submarines, and 
flying missiles. They power all types of 
presses, control steel processes, operate 
electric switches, absorb pulsations in 
oil pipelines-to mention a few of hun- 
dreds of applications. 


Greer Accumulators can reduce the 
cost, size, weight, and complexity of 


your machines and equipment. And 
Greer's experienced application engi- 
neers know where accumulators belong 
for use, maximum performance and 
complete safety. Let them help you 
solve your hydraulic 

problem. Write or 

call Greer. No obliga- 

tion. Brochure 301-A 

gives technical data 

on the Greer Accu- 

mulator. Ask for your 

free copy today. 


GREER HYDRAULICS INC. -+ International Airport * JAMAICA 30, NEW YORK 


Field offices in Chicago, Dayton and Detroit 


Sales Representatives in all principal cities 


New Books . 


continued 


materials used in electron tubes, hard- 
ness of electrical contact materials, and 
sublimation characteristics of metallic 
materials by electrical resistance; also, 
recommended practices for cathode 
melt prove-in testing, and conducting 
time-for-rupture tension tests of metal 
lic materials. 


Millimicrosecond 
Pulse Techniques 


Ian A. D. Lewis, Senior Scientific 
Officer, General Physics Division and 
FRANK H. Wzrrs, Principal Scientific 
Officer, Electronics Division, Atomic 
Energy Research Establishment, Har- 
well, England. 6 x 9 in., 309 pp. Pub. 
lished by McGraw-Hill Book Co., 
Inc., 330 West 42nd St., New York 
36, E Eu S790: 

Published jointly with the Per 
gamon press of London, this book is a 
new addition to the series “Electronics 
and Waves” 
Techniques” covers the theory and de 
sign of electronic circuits and devices 
for operation in the region in which 
pulses of 10° and 10™ seconds are 
used. Systems of large bandwidth in 
the microwave region are the primary 
concern of the book. In the microsec 
ond region the familiar circuit param- 
eters of resistance, inductance, and 
capacitance are treated as discrete en 
tities since the linear dimensions of 
the components are much shorter than 
the wavelength of electromagnetic ra 
diation corresponding to the highest 
frequency components involved. In 


. “Millimicrosecond Pulse 


the microwave region the importance 
of linear dimensions is stressed. Con 
ventional pulse circuits, embodying 
lumped circuit elements are pushed to 
the limit of response, and ar 
rangements in which the circuit param 
eters are deliberateh 
space and which possess wave propaga 


their 
distributed in 
tion characte-istics are also described 

Theoretical principles and practical 
techniques are combined in this text 
which includes thc most up-to-datc 
material heretofore available onlv in 
widely scattered periodicals. A discus 
sion of the simple Laplace transform 
treatment of a transmission line, an 
iccount of tapered line transformers, 
and some 
circuits used in nuclear phvsics are 
covered in detail. A short Bibliogra 
phy and a comprehensive list of ref 
ences complete the volum: 


heretofore unpublished 
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. FOR HOSPITALS 


. FOR DAIRIES 


STAINLESS 


Steel 


High quality stainless sheet 
and strip steel . . . for the product 
you make today and the 


product you plan for tomorrow. 


. FOR THE 
CHEMICAL INDUSTRY 


McLouty Stee. Corporation 
DETROIT, MICHIGAN 
Manufacturers of Stainless and Carbon Stee 





PARKER 
SALES ENGINEERS 


CHICAGO 49, Ill 
CINCINNATI, Ohio 
DETROIT 35, Mich 


GIRARD, Penna 


WILTON, Conn 


SYRACUSE, N. Y 


J F e . 


BELLEFONTE, Penna 


Time MARCHES ÛN automatically - - - supported by 
PARKER Die CASTINGS 


4 


PARKER 


j . . é 
IBM S fully-automatic, electric 
time recorder is a far cry from the 
old-fashioned time clock. This 
modern engineering development 
handles with ease and sureness any 
kind of work schedule, no matter 
how complex. To produce the wall 
mounting bracket shown above, 
IBM and Parker together worked 
out-the design of the part. The re- 
sult: a die casting that meets ev ery 


specification at lower total cost. 

This close co-operation from 
blue print to finished product typi- 
fies the complete engineering—as 
well as manufacturing—service of- 
fered by Parker. No matter how 
complex your die casting problem, 
Parker will be glad to help you 
find the answer. Just call the near- 
est Parker sales engineer listed at 
the left or write the factory direct. 


Parker White Metal Company * 2153 McKinley Ave., Erie, Pa. 


ALUMINUM and ZINC 


die castings 
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Bonding Adhesives 


Abstracted from “Adhesive Bonding 
Complements Soldering and Brazing,” by 
H. H. Simmons, Eutectic Welding Alloys 
Corp., Flushing, N. Y., Welding Journal, 
July 1954, P. 647. 
The organic materials from which al- 
most all adhesives are compounded 
fall into four groups: synthetic ther- 
moplastic, synthetic thermosetting, 
rubber-base and protein. Adhesives 
are further classified according to the 
manner of use, as determined by phys- 
ical form and chemical properties. 
l'he bonding classifications are: 
(1) Solvent Release. The adhesives 
in this class are those dispersed in a 
volatile solvent. Release of solvent is 
necessary to prepare the joint and can 
be achieved by air drying or with heat. 
2) Fusion. This class of adhesive is 
used in solid form as a powder, film 
or rod. Heat is required to produce 
the bond and the adhesive is either 
preplaced into the joint arca or caused 
to flow into the joint while molten. 
3) Cured. The adhesives in this 
class complete the bond through a 
chemical or polymerization reaction. 
Bonds are made at room temperature 
or with heat. Curing time will vary 
from 24 hr at room temperature to 
minutes at elevated temperatures. 
lIhese adhesives are available in. 100 
per cent liquid resin form, solvent, 
paste and solid. When obtained in 
solvent form, the solvent mav enter 
into the reaction. When the solvent 
does not enter into the reaction, a 
solvent release procedure must be fol 
lowed in addition to the curing 
schedule. 
(4) Vulcanization [his bonding 
method is confined exclusivelv to the 
rubber base adhesives, and can be con 
sidered as a special case of the cured 
type of bonding. Rubber base adhe 
sives are obtained in solvent or solid 
form, 


Thermoplastic Adhesives 


Chemical Types: (a) Cellulose de 
rivatives; (b) acrylic esters; (c) vinvl 
resins; (d) styrene resins; (e) alkvd 
resins; and (f) polyamide resins. 
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Characteristics: The temperature at 
which these adhesives lose strength 
will, of course, depend upon the soft- 
ening point of the material. Fungus 
resistance of this group is excellent; 
resistance to heat, cold, water and sol- 
vents is variable. 

[he materials in. this group find 
their greatest use for nonmetallic 
bonds, particularly paper, textiles and 
wood. With the exception of several 
vinyl resins and the polyamide, bonds 
on metals are poor. The adhesives in 
this group are in either the solvent 
release or fusiéa class. 


Thermosetting Adhesives 


Chemical Types: (a) Phenol resins; 
(b) resorcinol resins; (c) furane 
resins; (d) amino resins; (e) poly- 
ester resins; (f) silicone resins; and 
(g) epoxy resins. 


Characteristics: The bonds in these 
adhesives are stronger over a wide 
temperature range than the thermo- 
plastic adhesives. Resistance to heat, 
cold, water and solvents is uniformly 
high and superior to the thermoplastic 
adhesives. This group is the more 
versatile for use on nonmetals. In 
addition, a large number give high- 
strength bonds with metals. The types 
most suitable for metals are the 
epoxies, silicones, phenolic polyamide 
and phenolic acetal compounds. The 
adhesives in this group are in the 
cured class. 


Rubber-Base Adhesives 


Ivpes: (a) Natural rubber; (b) 
neoprene rubber, (c) reclaimed rub- 
ber; (d) butyl rubber; (e) thiokol; 
(f) cyclized rubber; (g) chlorinated 
rubber; (h) butadiene acrylonitrile; 
and (i) silicone rubber. 


Characteristics: The bonds in this 
group can be either thermoplastic or 
thermosetting. The strength at ele- 
vated temperatures will therefore fall 
between the thermoplastic and ther- 
m setting adhesives. Soivent, heat, 
cold and water resistance is also in 
termediate between the two types 
Bonding is good with all nonmetullics. 
ihe best types for metal bonding are 
the butadiene-acrylonitrile, thiokol and 
silicone rubbers. 


Protein Adhesives 


I'vpes: (a) Casein; (b) animal glue; 
(c) zein; and (d) soybean glue. 


Characteristics: These adhesives are 









FLOWER 


BRUSH HOLDERS 


e MORE THAN 1,000 TYPES AVAILABLE 


e INDIVIDUALLY DESIGNED FOR SPE- 
CIAL APPLICATIONS 






SPECIAL 
TANDEM 


GANG BRUSH HOLDER 


YOUR FLOWER BRUSH HOLDERS 
OFFER THESE SPECIAL FEATURES 


EXACT: engineered to your speci- 
fications for a rigidly constructed, 
long wearing BRUSH HOLDER. 


ACCURATE: engineered to your 
needs for the accurate dimensions 
of the box interiors to persist for 
long periods of time. 


RIGHT: engineered from design to 
manufacture for the special type 
of BRUSH HOLDER your speci- 
fications require. 


CHECK FLOWER PRECISION 
ENGINEERED BRUSH HOLDERS NOW! 
WRITE FOR CATALOG 4P 


mi. 


D. B. FLOWER MFG. CO. 


1217 Spring Garden Street, Phila, 23, Penna. 
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Call — Kaiser Aluminum Distributor! IMPORTANT MESSAGE FOR SCREW MACHINE SHOPS. Take 
By drawing on his large stocks, you can reduce your raw advantage of all the benefits offered by your Kaiser Alu- 


material outlay, cut your handling and insurance costs. This minum oe by ae mp ol poc hat 
; Ò 2 ° . minum stock. e will show you 
will also reduce unproductive storage space and convert it —ÓÓ'u (e y 


: i easy it is to machine aluminum, how its lower cost greatly 
into space that lets you do more profitable jobs. lowers your bids, how it often provides a better part. As 


T > : a result, when you use aluminum, you can get a bigger 
Your Kaiser Aluminum Distributor has had plenty of ex- chase of the business in your area! 

perience serving firms like yours. He stocks a wide variety 

of aluminum and can provide you with almost any size, shape 

or alloy. 


All these services mean more profits for you because they 


r © e 
help lower your costs. Why not cali your Kaiser Aluminum Kaiser Alu il ni T 
Distributor today? | [ \ I } 
Your Kaiser Aluminum Distributor is listed at the right... See him... soon! — 
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Kaiser Aluminum 
DISTRIBUTORS 


ATLANTA, Ga., Alpine 4885 
Federated Stee! Company 
BALTIMORE, Md., Peabody 2-7300 
Hill-Chase Steel Company of Maryland 
Asheboro, N.C.: Phone 5200 
Norfolk, Va.: Beach 2601W 
Richmond, Va.: Phone 7-4573 
Roanoke, Va.: Phone 2-7740 
Washington, D.C.: Republic 7-7337 
BEAUMONT, Tex., Phone 4-2641 
Standard Brass & Mfg. Co. 
BIRMINGHAM, Ala., Phone 9-2127 
Hanna Steel Corporation 
CHICAGO METROPOLITAN AREA 
Fullerton Steel & Wire Co., Merrimac 7-2700 
Korhumel Steel & Aluminum Company 
Evanston, Ill.: Ambassador 2-6700 
CINCINNATI, Ohio, Wabash 4480, 4481 
Morrison-Drabner Steel Co. 
CLEVELAND, Ohio 
Copper & Brass Sales, Inc., Endicott 1-6757 
Nottingham Steel Company, Atlantic 1-5100 
DALLAS, Tex. 
Delta Metals, Inc., Logan 7443 
Earle M. Jorgensen Co., Riverside 1761 
DAVENPORT, lowa, Phone 3-1895 
Nichols Wire & Aluminum Co. 
DETROIT, Michigan 
Copper & Brass Sales, Inc., Lorain 7-3380 
Steel Products Corp., Vermont 6-9285 
HONOLULU, T.H., Phone 5-2541 
Permanente Cement Co. 
HOUSTON, Tex. 
Earle M. Jorgensen Co., Orchard 1621 
Standard Brass & Mfg. Co., Blackstone 6531 
INDIANAPOLIS, Ind. 
Hubbell Metals Inc., Hickory 9261 
F. H. Langsenkamp Company, Imperial 4321 
KANSAS CITY, Mo., Baltimore 7760 
Hubbell! Metals Inc. 
LOS ANGELES, Calif. 
Eureka Metals Supply Company, Mutual 7286 
Earle M. Jorgensen Co., Lorain 7-1122 
Reliance Steel Company, Adams 3-3193 
MIAMI, Fla., Phone 65-4223 
Robinson Bros., Inc. 
MILWAUKEE, Wis., Evergreen 4-6000 
Korhumel Stee! & Aluminum Corp. 
of Wisconsin 
MINNEAPOLIS, Minn., Geneva 2661 
Korhumel Steel & Aluminum Company 
NEW ORLEANS, La. 
Orleans Steel Products Co., Inc. 
Raymond 2116 
Standard Brass & Mfg. Co., Auburn 1381 
NEW YORK METROPOLITAN AREA 
T. E. Conklin Brass & Copper Co., Inc., 
Walker 5-7500 
A. R. Purdy Co., Inc. 
Lyndhurst: Webster 9-8100 
New York: Chelsea 3-4455 
Newark: Humboldt 2-5566 
OAKLAND, Calif. 
American Brass & Copper Co., Higate 4-2366 
Gilmore Steel & Supply Company 
Glencourt 1-1680 
Earle M. Jorgensen Co., Higate 4-2030 
OMAHA, Nebr., Atlantic 1830 
Gate City Steel Works 
ORLANDO, Fla., Phone 5-1515 
Robinson Bros., Inc. 
PHILADELPHIA, Penna., Delaware 6-5400 
Hill-Chase & Company, Inc. 
Allentown: Hemlock 2-8077 
York: York 5790 
PHOENIX, Ariz., Phone 8-5331 
Arizona Hardware Co., Inc. 
PITTSBURGH, Penna., Hemlock 1-5803 
Follansbee Metal Warehouses 
PORT ARTHUR, Tex., Phone 5-9377 
Standard Brass & Mfg. Co. 
PORTLAND, Ore., Tuxedo 5201 
Eagle Metals Inc. of Oregon 
SAN FRANCISCO, Calif., Klondike 2-0511 
Gilmore Steel & Supply Company 
SEATTLE, Wash., Lander 9974 
Eagle Metals Company 
SHREVEPORT, La., Phone 2-9483 
Standard Brass & Mfg. Co. 
SPOKANE, Wash., Keystone 0586 
Eagle Metals Company 
ST. LOUIS, Mo., Franklin 0212 
Hubbell Metals Inc. 
SYRACUSE, N.Y., Syracuse 72-6677 
A. R. Purdy Co., Inc. 
TULSA, Okla., Phone 85-1511 
Earle M. Jorgensen Co. 
WICHITA, Kans., Amhurst 7-1208, 7-1209 
General Metals Incorporated 
WILKES-BARRE, Penna., Butler 7-3013 
Hill-Chase & Company, Inc. 
WORCESTER, Mass., Worcester 7-4521 
Merrill Aluminum Corporation 
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more usually classed as glues and their 
use limited to special applications. 
They are all water soluble; seldom 
used for joining metals. 


Effect of V and Mo 
On Mn Cast Steel 


Abstracted from “Vanadium and Molyb- 
denum in Medium Manganese Cast 
Steel,” by Charles C. Spencer, Melting 
Supt., Electric Steel Castings Co., Indian- 
apolis, Ind., American Foundryman, July 
1954. 


Medium manganese cast steels ex- 
hibiting excellent strength and ductil- 
ity at medium carbon levels have been 
produced in large tonnages for many 
years. These steels are usually made in 
the range of 1.00-1.60 per cent man- 
ganese and 0.20-0.50 per cent carbon. 
They frequently contain an additional 
alloying element such as molybdenum, 
vanadium, or chromium and such 
combinations as manganese-molybde 
num and manganese-vanadium have 
found wide acceptance in the steel 
castings industry. 

Test work designed to obtain com- 
parative data on physical properties of 
medium manganese, manganese-vana- 
dium, and manganese-molybdenum 
cast steels have been made. As a re- 
sult of this work, it is concluded that 
in steels of the medium manganese 
type examined, and in the particular 
conditions of heat treatment repre- 
sented, the manganese-vanadium steels 
containing 0.10 per cent vanadium 
were equivalent to the manganese- 
molybdenum steels containing 0.30 per 
cent molybdenum with 
mechanical properties 
ability. 


regard to 
and harden- 


To obtain the physical property 
data desired on medium manganese, 
manganese-molybdenum and mangan- 
ese-vanadium steel castings, a series 
of keel block ends were cast. To obtain 
an accurate comparison, the three 
analyses cast were made from the same 
heat of steel, by means of ladle addi- 
tions of vanadium and molybdenum 
to a medium manganese heat. 

Regular melting practice was fol- 
lowed in the production of the heat in 
which the keel block ends were cast. 
The heat was melted in a 5 ton, 2,500 
kva acid-lined furnace. The charge 
consisted of 40 per cent shop returns 
and 60 per cent carbon scrap. Normal 
melting practice involves oxidation of 
the heats with the use of both iron ore 


continued 


reduced to 
about 0.12 per cent content and the 
heat is recarburized with pig iron fol- 
lowed by a furnace addition of 
silicomanganese and ferromanganese 
immediately prior to tap. Ladle deoxi- 
dation practice consists of the addition 
of 1 Ib aluminum plus 5 lb calcium- 
manganese-silicon per ton in the tap- 
ping ladle, and additions of 14 Ib 
aluminum plus 2 Ib calcium-silicon per 
ton in the shank ladles. 

Keel blocks were poured from each 
of the four 375 lb shank ladles from 
the same heat, ladle additions being 
made as follows: (1) normal shank 
ladle—aluminum and calcium-silicon 
additions only; (2) vanadium addition 
plus normal aluminum and calcium- 
silicon additions; (3) molybdenum ad- 
dition plus normal aluminum and 
calcium-silicon additions; (4) vana- 
dium and normal aluminum and cal 
cium-silicone additions plus a small 
addition of iron ore. 

The iron ore addition to ladle 4 was 
made to study the effect, if any, of this 
addition on the ductility of the steel. 
All shank ladle additions were intro- 
duced from a sheet-metal chute into 
the metal stream from the teapot 
ladle. Four keel blocks were poured 
on each of these four ladles and 
analysis, harden ability data, and phy 
sical properties were obtained. 

Chemical indicate that 
good recovery was obtained with all of 
the ladle additions. The original aim 


and oxygen. Carbon is 


analyses 


was a vanadium content of approxi- 
mately 0.10 per cent in ladles 2 and 
4 and a molybdenum content of 0.25 
to 0.30 per cent in ladle 3. 

Metallographic examination of sam- 
ples from bars of each of the four com- 
positions indicated the predominant 
inclusion type to be irregular sulfides 
with occasional duplex sulfides. No 
significant differences in type or qual- 
ity of inclusions were observed among 
the specimens. 

Representative bars of the four steels 
were normalized and water quenched 
from 1,650 F and drawn at tempera- 
tures from 900 F to 1,200 F. Upon 
testing, it was noted that the addition 
of 0.11 per cent vanadium to cast steel 
of the medium manganese type re 
sulted in tensile and impact properties 
in the normalized and drawn condi 
tion similar to those obtained with the 
addition of 0.31 per cent molybde 
num. After quenching and drawing, 
the vanadium treated steel appeared 
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The Eagle Cycl-flex Reset 
Timer meets the specific re- 
quirement needed for more flex- 
ible control of the Peck Auto- 
matic Welder. The Cycl-flex with 
its flexible: time and electrical 
control features made it the ideal 
timer for regulating the proper 
“overlap” and “arc cutoff” phases 
of the cycle. The timer is easy to 
set — easy to read — it has cycle 
progress indication. 

Eagle builds timers for con- 
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slightly superior. The addition of iron 
ore to the vanadium-treated ladle re- 
sulted in some loss of ductility in the 
tensile test of the normalized and 
drawn specimen. This lower ductility 
was reflected in the appearance of a 
fracture, which was "irregular" as com- 
pared to at least a "half cup" in all 
other tests. On the other hand, the 
impact resistance of this steel was con- 
siderably increased. In the quenched 
and drawn condition, the differences 
were not so noticeable. 

Standard Jominy hardenability tests 
were carried out on samples from the 
bars from each of the four ladles. It 
was noted that the addition of 0.11 per 
cent vanadium increases the harden- 
ability, particularly the non-martensite 
hardenability, to a degree at least 
equivalent to that produced by 0.31 
per cent molybdenum. The iron oxide 
addition to the vanadium treated steel 
resulted in an even greater increase, 
however, the mechanical properties of 
the latter steel were somewhat inferior. 


Selecting 
Lubricating Greases 


Abstracted from “Lubricating Grease,” by 
George W. Miller, President, Battenfield 
Grease and Oil Corp., North Tonawanda, 
N. Y., NLGI Spokesman, June 1954. 


Lubricating greases are produced in 
many types and forms, some very sim- 
ple in formulation and some highh 
complex. ‘There is little question as 
to the versatility or advantage of lubri 
cating grease over straight lubricating 
oils, when the proper grade or type is 
chosen and properly applied. Four 
types are in general use for average 
lubrication requirements: 

(1) Water-resistant type for applica- 
tions from below zero to approximately 
180 F operating temperatures. ‘This 
classification takes into consideration, 
calcium and aluminum base greases. 

l'he most important factor in select- 
ing a calcium base grease is that the 
normal calcium base greases are not 
safe to use for extended periods of 
time where operating temperatures will 
cause rapid evaporation or loss of the 
water content. Elevated temperatures 
tend to evaporate the water, which 
acts as a binder of the soap and oil, 
allowing the oil to separate readily 
and bleed from the bearing leaving a 
heavy, sticky mass of soap which 
causes difficulty in bearings. 

For low temperature lubrication, vis 
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PHOTO COURTESY LAMSON MOBILIFT CORPORATION, PORTLAND. OREGON 


CHRYSLER power partners save work, equipment, 


triple clutch life 


Here’s a lift truck that slips into tight places like a shoe- 
horn and can lift up and carry nearly 5,000 pounds. 
This Model D-424 Mobilift nicely combines Chrysler 
Power and Chrysler g¥rol Fluid Coupling with two-speed 
constant-mesh transmission and hand operated push- 
pull levers that clutch and de-clutch transmission gears. 
The end result is a smooth-performing lift truck offering 
excellent operator control through its entire speed range. 

Mobilift is powered with the popular 230 cubic inches 
displacement Chrysler Ind. 30 Engine—an ideal power 
plant for this type of equipment from both the stand- 
point of performance and operating economy. Gyrol 
Fluid Coupling, designed as a power partner for Chrysler 
Industrial Engines, cushions sudden starts and stops, 
triples clutch life and permits the oil-smooth clutch 
engagement necessary with a constant-mesh transmission. 

Whether lift trucks, farm combines, power units for 
irrigation or oil wells, Chrysler has industrial engines for 
your selection . . . factory-equipped for your needs. 


And remember, when you install or specify Chrysler 


INDUSTRIAL ENGINE DIVISION e CHRYSLER CORPORATION 





Industrial Engines, you do not pay a premium, because 
Chrysler Power is not expensive. Production-line methods 
adapted to specialized industrial engine building provide 
custom-built engines at mass-production prices. See a 
Chrysler Industrial Engine Dealer, or write: Dept. 510, 
Industrial Engine Division, Chrysler Corporation, Trenton, Michigan. 
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The day-in, day-out 
excellence, the qual- 
ity which is standard 
in every Curtis 
Universal Joint, has 
made the Curtis Joint the quality stand- 
ard of the industry. 

Each Curtis Universal Joint compo- 
nent is made from specially selected 
steel, individually heat-treated for a 
specific purpose. This accounts for the 
long life and dependable performance 
of Curtis Universal Joints. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock 
@ Fewer ports, simpler construction 
€ Complete equipment for government tests 


Ovr catalog torque and load ratings are sub- 
stantiated by constant tests. You can depend 
on them. 


Not sold through distributors. Write direct 
for free engineering data and price list. 


TRADE 


€ CURTIS 


UNIVERSAL JOINT CO., INC. 


11 BIRNIE AVENUE, SPRINGFIELD, MASS. 
As near to you as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 


SER 


[ses 


Engineering Abstracts . 


cosity, VI and pour point of the oil 
used in the grease are extremely im- 
portant. Consistency and soap struc- 
ture follow. The proper type of fat 
must be used for best results and the 
water content must be reduced to a 
trace. Such greases are available for 
low temperature lubrication, but are 
not recommended for use where the 
conditions, although involving a period 
of very high temperature operation, 
too, because of possible physical 
change of the grease due to moisture 
loss, and extreme thinning and evap- 
oration tendency of the light viscosity 
oils generally used in this tvpe grease. 

Aluminum base greases may have an 
advantage over some types of calcium 
greases because there is slightly less 
tendency for them to bleed oil. 

(2) Water-soluble type for applica- 
tions from average operating tempera- 
tures above freezing to temperatures 
ranging up to 300-400 F and over— 
generally the soda base greases. 

Soda base greases can be used as low 
temperature lubricants depending 
upon the viscosity and VI of the oil 
used and consistency and type fats 
used to formulate the base. Generally, 
below freezing and invariably below 
zero, even with light viscosity oils, 
soda base greases become very stiff 
and difficult to pump, creating high 
starting torques and, in the case of 
small anti-friction bearings, prevent- 
ing bearing movement entirely. 

Another fact to take into considera- 
tion is the general structural appear- 
ance, whether a short, buttery type or 
a long, stringy, fibrous type. It is gen- 
erally accepted that the short, buttery 
tvpes of grease are most desirable for 
anti-friction general 
sleeve-type bearing lubrication due to 
the fact that there is less resistance to 
shear in the short fibered structure and 
less breakdown of the grease due to 


bearings and 


operation of the bearing. For bearings 
such as coupler tvpe, universal joints, 
etc. where throw-off due to centrifugal 
force is a factor, the stringy, long- 
fibered tvpes are most desirable as the 
fibers tend to wind around the moving; 
parts and thus resist th-ow-off. 

In using a soda base grease at ele- 
vated temperatures, care must be 
taken to choose grease that will not 
bleed oil or thicken excessively due to 
oil evaporation. Therefore, it is nec- 
essary to determine the optimum tem- 
perature and speed at which a bearing 
will operate over a long period of time 


. continued 


and then choose the grease accord- 
ingly. The lighter viscosity and high 
VI oils have a greater tendency to 
bleed under operating and storage 
conditions than the medium or heavy 
viscosity oils of lower VI. 

The difference between unworked 
and worked penetration is more im- 
portant in selecting soda base than cal- 
cium or aluminum base greases. The 
softer grades—No. 0 to No. 2 consist- 
encies—in calcium or aluminum 
greases are not affected to a great ex- 
tent by the action of a properly lubri- 
cated bearing. However, the heavier 
consistencies—Nos. 3, 4 and 5 and 
over—do show a large range between 
worked and unworked consistency and 
must be taken into consideration. 

(3) Multi-purpose greases—water- 
resistant types—covering both low and 
high temperature applications. 

In general, multi-purpose greases 
must possess the following general 
characteristics: (1) good work or shear 
stability; (2) usable over wide tem- 
perature range; (3) good water re- 
sistance; and (4) physical structure 
acceptable for all types of bearings and 
satisfactory for use in dispensing equip- 
ment. 

The barium base grease in general 
use is of a short, fibrous nature in ap- 
pearance. It is highly water resistant, 
has a dropping point ranging about 
400 F and shows very little breakdown 
under working. These properties put it 
in the class of the multi-purpose 
lubricant as, generally, only one con- 
sistency product is required. 

Barium greases are applicable to over 
wide temperature ranges and have 
proven to be exceptionally successful 
for high temperature lubrication. They 
have good tenacitv for metal surfaces 
resulting in superior adhesion to sur- 
faces and retention in bearings. 

The good grades of lithium base 
greases, also possess the qualifications 
of a multi-purpose grease, namely me- 
chanical stabilitv, water resistance and 
stability over wide temperature ranges. 
point of lithium 
grease is lower than that of barium 
grease—about 350 F. Because of its 
smooth, buttery nature and the 
physical properties of lithium soap, 
it is somewhat superior to barium 
grease for very low temperature appli- 
cations. This same characteristic also 
makes handling and dispensing some 
what easier. 

The most recently developed thick 
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How Cindus HAP outperforms 


“traditional” burlap in furniture roll edging 


X-Crepe stabilizes materials costs, 
helps slash installation time 90% 


Burlap—traditional material of many uses—has been replaced by 
Cindus X-Crepe in roll edging, a furniture component made by 
Flex-o-lators, Inc., Carthage,Mo. X-Crepe outperforms burlap, 
gives these important advantages: 


Stabilized materials costs—Eliminates jumpy, undependable 
burlap prices from their cost structure. 


Makes roll edging easier to use—Now Flex-o-lators’ roll edging 
can be bent sharply into neat, square corners without miter- 
ing—or can be smoothly “crimped” for curved chairs, 
modern sectionals and the like. Far simpler than previous 
methods. 


Slashes user’s installation time 90%, gives Flex-o-lators big 
sales advantage—X-Crepe accepts wire hog rings, eliminates 
hand sewing, gives user’s furniture neat, tailored edges with 
greatly reduced labor costs—now one of Flex-o-lators’ biggest 
competitive sales points. 


Makes product tougher, practically indestructible—In an endur- 
ance test, 1,350,560 brutal poundings broke a steel spring, 
but left attached X-Crepe roll edging unharmed! It showed 
no wear and had not slipped or torn away from its original 
position. 


Let us know your materials problem. Our research staff can 
work wonders at tailoring >\-Crepe to suit your exact needs. 
We'll help you improve your product and reduce its cost. 


*if you use burlap or com- 
parable material in any way 
(including bale wrap), it will pay 
you to look into the character- 
istics and advantages of Cindus 
X-Crepe, the new basic material. 


Flex-o-lators reports X-Crepe simplifies fabri- 
cation, chops hours from production sched- 
ules. Unlike burlap, X-Crepe can be fed from 
continuous rolls, easily slit and sewn—makes 
whole operation speedier, more automatic. 


X-Crepe's unusual formability, extra strength, 
built-in “give”, resistance to tearing, all 
around toughness, make it ideal as a replace- 
ment for burlap. For many applications it can 
also replace materials like cork, rubber, felt 
and other kinds of cloth—almost always at a 


considerable cost saving! 


In addition, X-Crepe can be impregnated, 
coated, laminated, made waterproof, com- 
bined with cloth and fibers, films and foils to 
extend the use of such materials far beyond 
their usual limits. 


Write today for your 

Free Cindus Design Engineer's Portfolio, 
containing samples and complete information. 
Fits conveniently in your files. 


@®X-CREPE is the trademark of Cincinnati 
Industries Inc. for its double-crepe products. 


CINCINNATI INDUSTRIES INC. 352 CARTHAGE AVE, CINCINNATI 15, (LOCKLAND) OHIO 
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** SYNCHRONOUS 
MOTOR 


TO: LS mitt 
wh Mar 
suBJ: Naw Mot 


This does not tell the whole story by any means, but it 
does indicate the growing acceptance of this 

powerful motor for all types of instrument and control 
applications which require constant speed and 
dependability even under adverse environmental 


conditions. The complete story is yours for the asking. 
2, Write today. 


BOX 7, CENTERBROOK, CONNECTICUT 
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eners for manufacturing lubricating 
greases arc the so-called inorganic gell 
agents comprising specially purified 
and treated clays (Bentone and Per- 
magel) and fine particle silica. 

Lubricating greases produced from 
these materials have an outstanding 
characteristic—they have no melting 
or dropping point. Even when ex- 
posed to blow torch heat they do not 
melt or drip. These products, there- 
fore, are very successful at extremely 
high temperatures. However, caution 
must be exercised, for since the grease 
does not melt, the flash point, evap- 
oration point or coking point of the 
oil contained in the grease becomes 
the critical feature in these products. 
l'he tendency,.if used at temperatures 
approaching the critical constants 
mentioned above the oil, is to becomc 
gummy or hard, eventually forming a 
coke unless proper regreasing and 
flushing intervals are established. 

Fhe low temperature characteristics 
of these gell type products are directly 
related to oil viscosity and pour point 
and to grease consistency. Since they 
do not contain soaps, which them- 
selves become harder and more viscous 
at low temperatures, the gell type 
greases are somewhat superior to bar- 
ium and lithium greases for extreme 
low temperature applications. 

hese lubricants are of smooth, but 
tery structure, putting them on a par 
with lithium greases from a handling 
and dispensing standpoint. ‘Their me 
chanical stability is also verv good. 

rhe Bentone greases are very water 
tolerant being capable of absorbing 
considerable quantities of water with- 
out noticeable change in consistency. 
Permagel and silica products must be 
specially treated to prevent water at- 
tack, such treatment being reasonably 
successful. However, from a water re 
sistance or tolerance standpoint, the 
latter two products are the poorest in 
the multi-purpose class. 

4) Greases using synthetic fluids 
in place of natural mineral oils. 

These products are produced in 
most cases by the use of normal types 
of soaps or gell agents but substituting 
the synthetic types of hydrocarbons 
for normal mineral oils 

the greases have great possibilities 
in both low and high temperature 
operations and are produced in both 
water soluble and unsoluble types in 
many consistency ranges and viscosity 


ranges of the fluids 


Product Engineering — October, 1954 





UNIVERSAL 
V5 Series 
2- & 3-Way, 


TINY AND 0-1000 p.s.. 
TERRIFIC! 








MINIATURE 
CUT-OFF 
V2 Series 
2-Way, 
0-250 p.s.i. 
V9 Series 


Only 4*5" High 





QUICK EXHAUST — 
(extra fast 
cylinder return) 
V5-3 Series 
3-Way, 
0-150 p.si. 


HI-PRESSURE 
HYDRAULIC 
V10 Series 
2- & 3-Way, 
0-1000 p.s.i. 


LOW PRESSURE 
SANITARY 
V4 Series 
2-Way, 
0-20 p.s.i. 


EXPLOSION- 
PROOF 
X5 Series 
2- & 3-Way, 
0-1000 p.s.i. 


HI-FLOW INDUSTRIAL 
M Series 
2- & 3-Way, 
5-150 p.s.i. 


SKINNER ELECTRIC VALVE DIV. 


: The Skinner Chuck Company 
114 Edgewood Avenue 
| Ne w Britain, Connecticut 
Send us bulletins on the following Skinner valves 
S [e] LE ay O eee 


VALV We 





QUALITY GASKETS 
FOR INDUSTRY 


A leader in the non- 
metallic gasket field for 
nearly half a century, the 
VELLUMOID brand 
stands for highest quality. 
Send us your gasket prob- 
lems. 


VELLUMOID 

444 VELLUMOID 

VELBESTOS 
(Compressed Asbestos) 

VELLUTEX 

VELCOREX 

VELBUNA 

THIOKOL & BUNA N. 
Coated 


Ask for our free Technical 
Data Book and samples for 
testing. 


me VELLUMOID co. ka 


Worcester (6) : Mass. 


Want more 
screw machine 
business? 


See Insert between 


pages 256A & 257 


OUR READERS 
PAT .... 


Letters should be addressed to The 
Editor, Product Engineering, 330 
West 42nd St, New York 36, N. Y. 


“Simplified Drafting Practice” 
Is a Stimulating Summary 
lo the Editor: 

Some comments on the book “Sim- 
plified Drafting Practice” by Healy 
and Rau, have tended to be antago- 
nistic. (See references at end of ar- 
ticle.) That appears to have resulted 
from considering the book as a man- 
ual to be applied as a whole. I have 
pereferred to think about it as a 
series of suggestions, usable at specific 
times and places. 

Everyone agrees that drawings 
should be easy to make and easy to 
read. However, it seems obvious that 
unfamiliar simplification, carried out 
suddenly, will cause drawings to be 
misinterpreted. At best, that will 
cause temporary local difficulties; at 
worst, if drawings are oversimplified, 
the intentions of designers may be 
hard to determine, and the drawings 
may be sources of recurring disagree- 
ments. 

As the authors state in Chapter 1, 
simplified methods of specifying screw 
threads have been in use for many 
years. Other simplifications are already 
practiced nationally. Most factories 
have stopped making drawings of fast- 
eners and other parts that can be 
described adequately by words or sym- 
bols. Instructions about piping, elec- 
trical circuits, welding, and designs of 
many other kinds are described on 
drawings in simplified form. These 
shortcuts cause no misunderstandings, 
because they are well known. Some of 
the methods described in “Simplified 
Drafting Practice” are not well known 
or widely followed on manufacturing 
drawings; for example, arrowless di- 
mensioning (Chapter 7), and one-line 
drawings (page 76). It would seem 
reasonable not to adopt these methods 
until people who make the drawings, 
as well as people who take information 
or instructions from the drawings, 
have been thoroughly indoctrinated. 


An accurate picture is likely to re- 
duce misinterpretations, so its impor- 
tance should not be underestimated. 
Clear dimensioning is essential; and 
most people seem to understand di- 
mensions more easily if drawings are 
made accurately to scale. An accurate 
picture will always be clear every- 
where; that may not be true if the 
pictures are made too simple. It would 
certainly be less difficult to make vari- 
ous people understand what is meant 
by the conventional drawings of Fig. 
137, on page 66, than by the simpli- 
fied versions. 

Almost every drawing shows some 
evidence of compromise between com- 
plete pictorial representation and 
complete symbolization with no pic- 
torial elements. Both the degree and 
kind of pictorial simplification. vary 
with purposes of the drawings. For 
example, a drawing showing the pip- 
ing of a building commonly refers to 
valves by standard symbols, not by 
accurate scale drawings of the pieces. 
However, you may be sure that tlie 
factory that makes the valves relies on 
well made scale drawings to inform 
all concerned exactly what size and 
shape each part must have. Simpli- 
fed drawings such as Fig. 171, page 
79, may be quite satisfactory where 
skilled workmen fabricate a small 
number of pieces for assembly into a 
special machine or into a building. 
For mass production of interchange- 
able parts, a drawing of that kind 
would probably not convey informa- 
tion reliably, regardless of educational 
effort; too many people are involved 
and too many kinds of information 
are needed. 

Freehand drawing is widely used 
for some purposes. An engineer makes 
a freehand sketch to guide his drafts- 
man, or for other reasons. Or a factory 
foreman makes a freehand sketch to 
list information not carried by engi- 
neering drawings. Other examples can 
be found, by the score, But freehand 
drawings are often not acceptable as 
instructions to production depart- 
ments, where mistakes are costly out 
of all proportion to drafting time and 
expense. The economy of freehand 
drawing does not raise questions about 
whether drawings should be made that 
way; the question is, where can free- 
hand drawings be used safely. 

In “Simplified Drafting Practice,” 
the one-line drawing, Fig. 165 on page 

is based on outside dimensions. 
Fig. 127 on page 63 is center-line 
dimensioned. Is it intended that each 
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ARROW-HART 
SPECIAL CONTROLS 


FOR EXTRA-SPECIAL PERFORMANCE 


is ubi i eus "i 


s e EB 


A-H NEMA TYPE XII 
Cindustrial-Use) ENCLOSURES 


Recommendations of leading Industrial Engineers 
throughout the country have helped us make these the 
finest enclosures ever offered for use where dust, lint, 
fibres, oil seepage and similar materials must be ex- 
cluded. Teamed with A-H Starters, they assure superior 
electrical performance. Features include: efficient BAL- 
LOON TYPE NEOPRENE GASKET; RUGGED CONSTRUC- 
TION of heavy, seamless steel; NO KNOCKOUTS with 
no chance of accidental removal admitting breakdown 
material; QUICK-REMOVABLE MOUNTING PLATE, and 
POSITIVE LATCHING MECHANISM. 


ARROW -HART 


103 HAWTHORN ST., HARTFORD 6, CONN., U.S.A 


Offices, sales engineers and warehouses in: Atlanta, 
Boston, Buffalo, Chicago, Cincinnati, Cleveland, 
Dallas, Detroit, Houston, Indianapolis, Los Angeles, 
Milwaukee, Minneapolis, New York, Philadelphia, 
Pittsburgh, St. Lovis, San Francisco. In Canada: 
Arrow-Hart & Hegeman (Canada) Ltd., Mt. Dennis, 
Toronto. In England: Arrow Electric Switches, Ltd., 
Ealing, London W5. 


0 . MOTOR CONTROLS èe WIRING DEVICES 
uality ENCLOSED SWITCHES e APPLIANCE SWITCHES 


1890 
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ALL CONTROLS in your electrically operated machines 
and equipment must provide full performance and 
dependability. You can’t neglect any link in the vital 
control chain... so specify Arrow-Hart Special Controls. 
Like all the "ADVANCED DESIGN" Controls in the 
complete Arrow-Hart line, they are engineered 
and manufactured to assure maximum productive 
efficiency. 


A-H PANEL COMPONENTS 


Modern, automatic equipment demands complex electrical controls. 


*Smaller, lighter A-H Components reduce panel size, save vital 


space, and help provide greater productive capacity. This Alvey- 
Ferguson Pot and Pan Washer, for example, features small size, 
big capacity and electronic timing of the wash-drain-rinse cycle. All 
of the A-H Controls . . . 2 Starters, 4 Magnetic Relays, 4 Potted 
Electronic Components and 1 “PPS” Switch . . . are housed in a 
single, unusually compact panel. 


A-H MIDGET MAGNETIC RELAYS 


Specifically designed for mounting in limited space, 
A-H Midget Magnetic Relays offer low wattage con- 
sumption and high power factor. They provide efficient 
control for fractional horsepower motors and a wide 
variety of other light loads. Two types are available: 
TYPE "MR" (High Cycling) and TYPE "LR" (Latched- 
type, used where operating sequence must be main- 
tained regardless of voltage failure). Various normal 
contact positions are available for almost any need. 


THE ARROW-HART & HEGEMAN ELECTRIC CO 
103 HAWTHORN STREET, HARTFORD 6, CONN 


[3 Pleose send literature giving full details on A-H Control Panel Compo- 
nents, Type XII Enclosures oand Magnetic Relays 


(C0 Please send the new A-H Industrial Motor Control Catalog 
NAME 

POSITION 

COMPANY 

COMPANY ADDRESS 

city 








THERE'S A 


AUOD) AND) 


WELDING NUT 
FOR EVERY SIZE JOB! 


For Fabricating, Fastening, and 
Assembling Metal Parts... Mid- 
land Welding Nutsare the Answer! 


No matter what your product— 
whether big or small—if there’s metal 
fabricating, fastening, or assembling 
involved, chances are you can use 
Midland Welding Nuts to big advantage. 

Now relied on by manufacturers the 
world over—and specified universally 
by product designers—Midland Weld- 
ing Nuts will lower your assembly costs 
and speed up operations all along the 
line for you, 


Write or plone for 
complete inforraation. 


THE MIDLAND STEEL PRODUCTS CO. 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N.Y. 


Manufacturers of 


AUTOMOBILE AND AIR AND VACUUM AIR AND ELECTRO-PNEUMATIC 
TRUCK FRAMES POWER BRAKES DOOR CONTROLS 


340 








Our Readers Say a os continued 


one-line drawing shall state what the 
figures mean? 

“Shop-Run” tolerances, not stated 
on drawings, are usually discouraged 
in mass-production industries, where it 
has been found advisable to state a 
tolerance on each dimension. 

On page 94, under “Specific Toler- 
ance on each Dimension,” the state- 
ment is made, “When written in this 
form the maximum limit is always 
placed at the top.” American Stand- 
ard Z14.1-1946 recommends placing 
the limit figures that indicate maxi 
mum metal at the top; that is, the 
minimum diameter of a hole, or the 
maximum diameter of a shaft. 

On page 21, a distinction is made 
between accuracy and precision. The 
relation of a precise (or accurate) pic- 
ture to accurate (or precise) dimen- 
sioning is probably not made under 
standable to most people by any such 
arbitrary selection of meanings. 

Many mechanical time-savers are 
listed in Chapters 5, 12 and 13; pre 
punched drawing forms with rounded 
corners, reproducing methods, etc. 
Probably every drafting room uses 
some of these methods, and these 
chapters are worth having for refer- 
ence purposes. 

Summary: Time-saving methods arc 
valuable, but should be regulated by 
national standards. Unfamiliar meth- 
ods should be used with caution, mak 
ing sure they will not cause confusion 
[his book is of value as a stimulating 
summarv, rather than as a drafting 
manual —CrAIG TELFER 

Camera Works, 
Eastman Kodak Company 
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"Incomplete Drawings — 
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July 1954, page 312. 


Complete 
Rowbotham, 


“Another General Electric Engineer 
Boosts Simplified Drafting Method,” 
by W. H. Buchanan, August 1954, 
page 320. 


Block Letters on Drawings? 
lo the Editor: 


As an interested reader of your 
editorials, I would like to pass on a 
suggestion for a topic which might 
be more useful to your readers than 
to those of Canadian Machinery. 

IS BLOCK LETTERING 

BEST FOR OUR DRAWINGS? 

Perhaps the major advantage of 
block lettering is that it can be used 
in kidnap notes to give graphologists 
a bad moment trying to identify the 
writer. Or, in a completely different 
vein, people who insist on capital let 
ters on drawings would receive a rude 
awakening (and I do assume they arc 
asleep at the time they receive their 
morning paper) if their favorite daily 
paper were handed to them printed 
entirely in capitals. 

No doubt you have some thoughts 
of your own on the subject, particu- 
larly as a result of principles devel- 
oped in connection with page layout. 
lwo of the factors involved are ap- 
pearance and training. I am told read- 
ing studies have shown that lower 
case words starting with capitals are 
more easily read than all-capital text. 

In connection with our engineering 
course, we were taught to use lower 
case lettering on drawings and | 
imagine the majority of drafting in- 
structors teach the same system. Un 
fortunately, my early training has 
stayed with me and I have been unable 
to make block letters as neatly as the 
others, although a number of employ- 
ers have insisted on the use of block 
letters. M. CONKLIN, 
Assistant Editor Canadian Machinery 

l'oronto, Canada 


Ed—Comments on the pros and cons 
concerning the use of block letters on 
engineering drawings would be wel 
comed by the editor 
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PRECISION PARTS TO 


PRODUCTS WEIGHING TONS- 
A Range of Unu sual Versatility 


FROM DRAWING BOARD 


TO FINISHED PRODUCT= 
. . . All Under One Roof 




























Servo Amplifiers 
Electronic Chassis" 
Gear Assemblies 
Instrumentation 


Sheet Metal Cabinets 


In Daystrom's 350,000 sq. ft. plant the very 

finest modern machinery and equipment 

has been acquired for the manufacture, assembly 
and test of these products. Daystrom's research, 
development, engineering and manufacturing 
specialists have a collective experience that embraces 
electronics, nuclear instrumentation, computing 
and electro-mechanical devices. To supplement 
these creative skills Daystrom also has 
specialists in metallurgy and welding, as 

well as organic and plated finishes. 
Daystrom Instrument has earned 
its place in the expanding 
Daystrom Incorporated family. 


Gyros 
Radar 
Computers 
Radio 


Servo Controls 







Gun Fire Control Systems 
Ordnance Telescope Mounts 
Nuclear Instrumentation 
Precision Potentiometers 


Electrical Test Equipment 


Division of Daystrom, Incorporated 


WRITE TODAY FOR OUR FACILITIES REPORT 


whether ROTATING or STATIONARY ASSEMBLIES 
held together EASIER with 


it’s 


v-drives 


Conveyor roller application at operate in very confined space. 
left shows how Spirolox attains Secret of Spirolox adaptability 
neat, compact, simplified design, is patented two-turn construe 
even on rotating assemblies. tion, which makes possible 
Stationary application of lock unique locking characteristic... 
assembly illustrates howSpirolox will not jump out of groove. 
can be applied to hard-to-reach Always provides a uniform 
places where retaining ring must shoulder... no lugs, no gap. 
FREE DATA BULLETIN. Send blueprint of your retaining problem. 


Ramsey Corp., St. Louis 8, Mo. 
U. 8. Pat. No. 2,450,425 and Foreign Pats Other pats. pend. 


LI Stationary 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 


will meet | w^» SCHNORR Disc Springs? 


1. Unlimited life within borders of permissible 
loads. 

. No creeping, initial settling or gradual fatigue. 
Axial center pressure. 

. Exact adjustment to the desired pressure. 
Small constructional height, large deflection. 
Large inherent damping. 

Large impact damping especially with multiple 
stacking. 


your V-drive needs 


The chances are better than even that your V-Drive se 
requirements can be met in full from the complete Mete iia bib en fotos dit. 
stocks of Cast Iron and Pressed Steel V-Pulleys, tion can be easily determined for the same 
a a i Spring size or can be changed by lengthening 
Sheaves, V-Belts and drive parts in the complete — or shortening | of ithe Spring columns, or by 
. , . : 5 - i multiple stacking. In special cases € character 
Maurey Multiple and FHP V-Drive lines. If you re- line can be made to divert from its usual form 
quire special sizes or designs of V-pulleys, sheaves or | ass toe dan eae —— 
parts, Maurey is staffed and equipped to meet your For Descriptive Literature Write 


needs and stay within your budget. ` KARL A. NEISE, Dept PE 
— d : 404 Fourth Avenue, New York 16, N. Y. 
On any V-Drive problem the help of widely experi- osito 
enced Maurey engineers is available to you without 
obligation. A more efficien ive w = 
pligatio re efficient dri e and lo ered cost YOU EJ JA. "T bis 
often result from a Maurey engineering analysis. r ' N 
4 Many different firms in the fol- \ 
THE PROBLEM! lowing fields rely on these | 
B services to solve their most | 
difficult problems: 1 
I 


+ AERONAUTICAL * INDUSTRIAL 


* MEDICAL * MARINE P 
4 


$0 — "oU ÁN 


Write us of your 


i 
V-Drive problem ... \ | — a We'll Su pply i 
today. Ask for Maurey | a - » 
FHP and MULTIPLE pt the Answer ^* a 


e =- a. n oe e ow ^ 
V-Drive Catalogs. 


r \ Rodon, Inc, has the pro- 
Through our SPECIAL à duction equipment, the test 
I 


equipment and the ability 
l| to solve your problem. So, 
and Complete i don't file it away . . . give 
it to Rodon! Write, wire 


Manufacturing Services x or call. 
RODON, INC. * 572 55. 5.6700 
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RADIATOR TANK made of Formbrite shown before polishing and 


soldered together with baffles inside. Intake spout, overflow tube and connecting fitting are also attached. 





eS bó E 





after chromium plating. Halves are assembled with a lock seam 





and 


New fine-grain drawing brass cuts rejects from 137 to under 17 


These radiator tanks—used in a lead- 
ing sports car—were first made of ordi- 
nary drawing brass. 

But Morrison Steel Products Com- 
pany, Buffalo, N. Y., found this brass 
wasn't stiff enough after forming, Dur- 
ing handling, polishing and plating, 
many dents and nicks appeared on the 
surface. Rejects ran at about 13%. 

Then Morrison turned to Form- 
brite* — Anaconda's new fine-grain 
drawing brass. Here’s what happened. 

1. Rejects dropped to less than 1%. 

2. Appearance of the final plated 

tank (very important in a sports 
car) was so much improved that 
now Formbrite is specified for all 
these tanks. 

3. Polishing costs were sliced almost 

in half. 


WHY MORRISON FOUND FORMBRITE 
BETTER, CHEAPER TO USE 


Formbrite has a superfine grain. Pro- 
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duced by special methods of rolling 
and annealing, this grain is so fine that 
often a simple color buff brings it to a 
bright, lustrous finish. ( Compare mag- 
nification of Formbrite Drawing Brass 
with that of ordinary drawing brass. At 
right.) l 

Formbrite is harder, stiffer, springier 
and more scratch-resistant. It resists 
denting and deforming. Yet Formbrite 
is surprisingly ductile . . . readily 
stamped, formed, drawn and em- 
bossed. And Formbrite plates beauti- 
fully. 

NO EXTRA COST 
Premium price for this premium metal? 
Not at all. Formbrite costs not a penny 
more than ordinary drawing brass. It 
comes in sheets, strips and coils—in all 
commercial widths and gages. 


FREE SAMPLE 
The way to find out about Formbrite 
is to try it yourself. Ask for a sample 








and more information. Just write to 
The American Brass Co., Waterbury 
20, Conn. In Canada: Anaconda Amer- 
ican Brass Ltd., New Toronto, Ont 


Reg. U.S. F 





75x magnification of 75x magnification of 
ordinary drawing brass. superfine-grain Formbrite. 
y 


FINE-GRAIN DRAWING BRASS 
an ANACONDA” product 


Made by 
THE AMERICAN BRASS COMPANY 
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THE PACKAGING INDUSTRY, 
TOO, RELIES ON 


CONTROLS 


UE Type E46 
Model 62 Thermostat 


The development of self-service departments virtually de- 
manded the use of transparent bags — of cellophane, pliofilm, 
polyethylene and similar materials. But making containers 
from these materials created a problem: how to seal the 
folds accurately, quickly and permanently? 

Simplex Packaging Machinery, Inc., solved this problem 
with heat sealing. It developed an exclusive, adjustable stop- 
and - seal cycle that assures dependable sealing of every bag, 
no matter what type or size. 

United Electric's Type E46 Model 62 Thermostat, devel- 
oped especially to solve Simplex's problem, provides the 
critical temperature control required in this cycle. It helps 
eliminate pin holes and burnt spots, and assures longer, 
stronger seals. 

United Electric manufactures a wide line of standard con- 
trols that are used in aircraft fuel purging systems, paper 
mill machinery, diesel engines, milk pasteurizers, room air 
conditioners and in countless other applications. 

Special controls can be adapted from standard models, 
or can be custom-built by United engineers working in 
cooperation with your own product development engineers. 

Write today for information on the complete line of 
United Electric controls. 


Standard and special thermostats and pressure switches 


UNITED ELECTRIC CONTROLS CO. 
87 School Street, Watertown, Mass. 


BARIUM 


STEEL CORPORATION 
m 4 
snu. useaa 
: 


SPRINGS and 
STAMPINGS 

STUD CLIPS Vi 
SCREW FASTENERS 

MOULDING CLIPS MY 


THREADED FORMS 
The CUYAHOGA SPRING Z 


SUBSIDIARY OF THE BARIUM STEEL CORP 
10254 BEREA ROAD CLEVELAND 2, OHIO 


the BALL with the = 


ARMORED HEART* 
-— HARDENED & TEMPERED CARBON STEEL 


EM... 

ADAPTABLE to many uses— 
PRECISION MADE and held to 
tolerances of .0001 inch— 
DEPENDABLE and EFFICIENT under 
demanding conditions — PER- 
FECTLY PACKAGED IN TINS to 
prevent loss and contamination in 
shipment or storage. 


Æ Only Abbott makes the Ball with 
the Armored Heart—the carbon 
steel bearing ball which is DEEP 
HARDENED and TEMPERED for 
maximum life, shock resistance and 
load-carrying ability. 


ENTE ABBOTT BALLE COMPANY 
55 Railroad Place, Hartford, Conn. 
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The red E. D. “power spot” on any modern 
machine—whether it is for elevator control, 
air conditioning, food processing, brewing, 
meat packing, oil pumping or textile 
weaving—is a promise of extra dependable 
performance. This easily identified symbol 
means powered by Electro Dynamic, 

the most dependable motors 

available to industry. 

Mail the coupon today for full facts 

on special E. D. construction features and 
superior performance results, proved 


by comparative tests. 


1 to 250 hp. AC and 
DC. Standard or 
special purpose. 
N.E.M.A. standards. 


YN AM IC 


ependable motors 


ELECTRO DYNAMIC Division of General Dynamics Corporation Send literature on Electro Dynamic industrial motors for 


180 Avenue A. Bayonne, New Jersey power applications in the industry checked at left to: 
[ ] Elevators and building tà Brewing and a Metal working F] Chemicals 
LI equipment bottling -— = NAME . 
Air conditioning and — | | Meat packing Lumber, [ Mining 
EN refrigeration L and rendering pulp and paper L COMPANY 
] Food processing and | Oil pumping Zz ] Tanning EJ Textiles ADDRESS z 
LJ packaging —.] and refining L 


ee —————— 


@ Since 1867 engineers, scientists, designers, sur- 
veyors, draftsmen have relied on K&E as the fore- 
most, most progressive, and most complete source 
of supply for the tools, equipment, and materials 
they work with. When you buy, think first of 
K&E, headquarters for 7,000 items. For example... 


ZEISS Ni2 
SELF-LEVELING LEVEL 


s amazing new instrument cuts level. 


' 


ng time and costs in half. It sets a line 
f sight precisely level automatically. A 


narkable new invention, the Compen- 


built into the telescope levels the 
of sight for you in a matter of mo- 


It performs any kind of leveling, 
s} 


igh cross sectioning to first order 
Bench-mark leveling, using two 
ilmost twice as fast with the 
with an ordinary level. Cross- 
ung with many sights from one 
even faster. Accurate up to 
per mile, the Ni2 is as rugged 


ppearance suggests 


KEUFFEL & ESSER CO. 
New York - Hoboken, N. J. 


e $} Ie 


vis * Detroit * Son Francisco * Los Angeles * 
Distributors In Principal Cities 


Drafting. 
Optical Tooling 
Slide Rules 


Reprod uc tion, 


Equipment and 


Measuring 


Surveying 


Materias 





Irregular Shapes 


No Production Problem 


How the Fellows Method can be economically 
utilized for the production of many different shapes 
and parts is explained in "The Art of Generating with a 
Reciprocating Tool". A copy is yours for the asking! 


THE GEAR SHAPER COMPANY 


Head Office and Export Department: 78 River Street, Springfield, Vermont. 
Branch Offices: 319 Fisher Bldg., Detroit2 e 5835 West North Ave., Chicago 39 e 2206 Empire State Bldg., New York 1 
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What io YOUR 


PRODUCTION 
PROBLEM? 


Investment Castings by ARWOOD 
will solve these problems. 


alloys are cast, eliminating pro- 
duction and performance problems. 


ing assembly. 


* 


For complete details on the process we will 
gladly furnish our booklet "Alloy Selection 
and Design for Precision Casting". 


ARWOOD offers: 


CAPACITY 4 production plants with complete 
tooling facilities. 


METALS Castings in all ferrous and non-ferrous 
alloys including magnesium. 


QUALITY CONTROL Air Force approved X-ray 
and heat treating facilities. Physical testing 
equipment and metallographic laboratories. 


SERVICE Sales engineers in every large industrial 
center of the country. 


Visit us at the National Metals Show, Chicago, Booth #1254 


PRECISION CASTING Corp. 
68 WASHINGTON STREET — BKLYN 1. N. Y 


Plants: Brooklyn, N. Y. * Groton, Conn. » Tilton, N. H. 
Los Angeles, Cal 


Imperial 


A 


TRACING. CLOTH 


PRECISION 
BALLS to your 


specifications 


every Jirement 
n 
ze, Monel., K. Monel 
" 


ana ar ea 


PRECISION 


SG 


\ THE HARTFORD STEEL BALL CO. ' 


Hartford 6 Connecticut 
" 
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BROOK MOTORS 
"ee built to wih over yout Climatic 
conditions, too! 


A blazing tropical sun, coupled with the destructive 
forces of penetrating dust and moisture, can 
quickly shorten the life of any electric motor... 
unless it is totally weatherproofed to stand up 


under the severest conditions, outdoors or indoors. 
Such weatherproofing is a standard operation in 
the manufacture of every Brook motor . . . for 

fifty years, the world's most respected motor! 


Stator slots and windings are impregnated and 
baked to resist moisture, dust, heat and cold... 
your assurance that Brook motors will perform 
successfully in your climate. Every Brook motor is 
precision built to meet or surpass NEMA standards; 
uses standard bearings, threads and nuts. All 
major types are available from stock, in a wide 
range of horsepower sizes. Brook world-wide 
service stations have a complete selection of parts 
...every motor can be easily serviced in any shop, 
anywnere. Always specify Brook...the world's 
most respected motor—built by the world's most 
experienced manufacturer. Write for a free, 
colorfully-illustrated Brook catalog today. 


FAST DELIVERY OF ALL POPULAR MODELS! MNT 


Brook motors ore available from warehouses at Chicago, 
Jacksonville, Hawthorne, N. J., Houston, Los Angeles, 
imm San Francisco, Seattle, and other major distributing points. 


.., respected and used the world over for SO years! 
» UN | f 


Totally enclosed 


se ws * J J e x d A 
kí rx | XA nh = "CORPORATION 
e us Cp » _ 977 3555 W. Pélerson Ave., Chi€ago 45, Illinois 


adi Mie i a = 
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BENDIX-SCINFLEX 
WATERPROOF PLUGS 


for use with 
multi-conductor cables 


These new Bendix*-Scinflex waterproof plugs are a modification 
of our standard AN type “E” 
They are 


(environment resistant) connector 


designed to meet all "E" performance requirements 


Each plug includes a 
modified AN3057B cable clamp which provides inward radial 


compression on multi-conductor cables 


when used with multi-conductor cables 


This unique feature com- 
pletely eliminates cable strain—a common source of circuit trouble. 


In addition, there are gaskets at all mating surfaces and an 


accessory sleeve is available to accommodate an extreme range of 


cable sizes. A folder describing this new waterproof plug—and 


the various sizes in which it is manufactured—may be obtained 
by writing our Sales Department 


THESE BUILT-IN FEATURES 
ASSURE TOP PROTECTION 
AGAINST CIRCUIT FAILURE: 


Shock and Vibration Resistant * Die 

Cast Aluminum Shell © Cadmium 

Plate—Olive Drab Finish © Moisture 

Proof, Pressurized . High Arc 

Resistance, High Dielectric Strength 

Silver-Plated Contacts © Resilient 
Inserts 


Aat 


Factory Brancb Offices: 117 E. Providencia 
Brouwer Building, 176 W. Wisconsin 
Stephenson Building, 6560 Cass 


*TRADE-MARK 


SCINTILLA 
DIVISION 


SIDNEY, NEW YORK 


Export Sales 
Bendix international Division 
205 East 42nd St., New York 17, N.Y. 


Burbank 
Milwaukee, Wisconsin e 
Michigan * 512 West 
Springs Rd., Dallas 19 
4 South Main Street, Dayton 2, Ohio 


Avenue California * 


Avenue 
Avenue, Detroit 2 


Avenue, Jenkintown, Pennsylvania * $401 Cedar 


Texas * American Building 


348 


THERE’S NO SUBSTITUTE 


FOR KNOW HOW 


Your 


GUSHER 


COOLANT PUMPS 


give you 


Illustrated is @ Fenn No. 121 Two High 
Roller Bearing Rolling Mill equipped with 
@ Model 5-P3 Long Gusher Coolant Pump. 


Experience in Design . . . Ruthman Gusher Coolant 
Pumps were first in their field and have maintained 
their leadership over the years. Ruthman engineers are 


constantly at work to bring you an even better Gusher 
Pump. 


Precision Built. Only tested materials and the best 
workmanship go into your Gusher Coolant Pumps. You 
can be sure of a long trouble-free life. 


Efficient Operation is inherent in Gusher Pumps. 
You get split-second coolant flow and they require no 
priming or packing. 


Always Specify Ruthman Gusher Coolant Puraps. 
Cin pna e 
THE RUTHMAN | MACHINERY CO. 


1818 Reading Road Cincinnati, Ohio. 


DESIGN 


ML 

| | T uai 
é f SIZE 
THE 


Engineered to deliver maximum torque == 
with minimum size —ROCKFORD 
CLUTCHES provide abundant brawn, with- 
out unnecessary bulk. Spring-loaded and 
over-center, single or double-plate, or 
multiple-disc types fit compactly into 
product designs. If your project calls for a 
drive that must fit neatly into limited space, 
consult ROCKFORD clutch engineers — 
while your size problem still is on the 
drawing board. 


ROCKFORD CLUTCH DIVISION 


BORG-WARNER 
209 Catherine Street, Rockford, lilinols 


ROCKFORD 
CLUTCHES 


October, 


Send for This 
Handy Bulletin 
Shows typical e [— 
installations of. | 57 
ROCKFORD |<" 
CLUTCHES 
and POWER TAKE- 
OFFS. Contains diagrams 
of unique applications, 
Furnishes cae 
pacity tables, 
dimensions and 
complete speci- 
fications, 
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Gamma guardians for protec- 
tion and perception, Gamma rays 
are one of the dangers you encounter 
in taming atomic energy. Those who 
delve into molecular manifestations 
often face the double problem of how 
to see what they’re doing while keep- 
ing out of reach of lethal radiations. 
Happily, glass can extricate you 
from both horns of this dilemma. 

Our Harrodsburg plant recently 
cast and assembled what’re undoubt- 
edly the heaviest glass windows in 
the world, designed for the protec- 
tion of employees working on an 
atomic power development program. 
Some of these windows are 5!5 x 8 
feet in area and weigh 12 tons. 

Glasses for such windows come in 
three different densities— one has a 
density of 3.3, which has very high 
light transmission and doesn't brown 
when gamma rays hit it; the second 
a density of 6.2—-about the densest 
glass ever made; almost as dense as 
steel and six times heavier than 
water. And the third has a density of 
2.7 to match that of concrete. 

By using those remarkable remote- 
control manipulators you’ve seen 
pictures of, scientists are able to 
perform their experiments by look- 
ing through these windows without 
fear of radiation injury. 





> Maybe you're not in the market 
for a 12-ton, gamma-absorbent win- 
dow, but if you have any kind of 
problem calling for the selective ab- 
sorption and/or transmission of rays 

cosmic, atomic, X-, ultraviolet, 
visible, infrared, micro-, radio, what 
have you, we might be able to help 
you find a solution. Leastwise, we’d 
be delighted to hear from you as a 
starter. 


,— 9 
Laboratory 47 : 


Some years ago an enterprising de- 
signer came into possession of a 
simple piece of PYREX brand labora- 
tory ware—a standard flask. With a 
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certain ingenuity and imagination, 
and the aid of some material to wind 
around the neck, he transformed this 
laboratory flask into a beautiful 
(and salable) coffee carafe. 

Sincethat time, otherequally sales- 
minded designers have designed 
everything from flower vases to 
sugar bowls from laboratory glass- 
ware. The sales appeal of such items 
is built in with 
clean simple lines, 
heat resistance, 
functional design 
and the glisten- 
ingattractiveness 
of glass. 

Thus, such as 
humble  labora- 
tory flasks travel 
the oft-unyield- 
ingdistancefrom 
labtohomeonthe 
wings of men's creative imagination. 

The reverse happened to a bowl 
we make for manufacturers of kitchen 
blenders. Thistime the creative wings 
carried our product from home kitch- 
en to laboratory. It came about when 
some fellows in a laboratory hit 
upon the idea of adapting these 
kitchen blender bowls to laboratory 
blending purposes. Simple, huh? 


> The starting point for other po- 
tentially rewarding ventures could 
well lie hidden among the more than 
40,000 standard items on the Cor- 
ning product shelves. Could be you’re 
next in line to put the magic of 
imagination to work projecting one 
of these into a new area of utility. 
The first step on this ““maybe road" 
to fame and fortune is simple: Just 
drop us a note requesting same and 
we'll let loose a deluge of data on 
standard items. 


How to engineer a platypus. A 
happy combination of purposeful 
practicality is the furry platypus 
with its webbed feet, beaver’s tail, 
and duck’s bill. 

A lot of our customers, to their 
continuing delight and profit (we 
hope), have discovered that glass is 
sort of platypus-like in that it, too, 








CORNING GLASS BULLETIN 


FOR PRODUCT DESIGNERS 









can be made to combine many useful 
characteristics. 

Take, for example, PvREX brand 
pipe. Here you see a man using a 
piece of it to drive one-inch nails in a 
pine plank. This is essentially an 
extra-curricular activity for glass 
pipe, which is more at home convey- 
ing metal-eating acids around chem- 
ical plants, but it’s a way of showing 
just how tough 
glass can be when 
it’s made that 
way. 

All of which 
may serve to il- 
lustrate for you 
how we can ar- 
range the optical, 
chemical, ther- 
mal, mechanical, 
and electrical 
propertiesof glass 
in different combinations to match 
a considerable variety of end-use 
requirements. In fact, we’ve worked 
up some 50,000 different formulas 
for glass in our years of helping 
customers solve specific design and 
processing problems. 
> If platypus-like glass is a novel 
idea to you, if you've never given 
glass a second thought as a highly 
adaptable design and construction 
material, we suggest your reading a 
pocket-size volume entitled “‘Glass 
and You.”’ It tells in a few words and 
many pictures how glass contributes 
to profit and pleasure and we'd be 
delighted to send you a copy. Or, if 
you're more concerned with putting 
glass to work for you than in learn- 
ing what it's doing for others, there's 
a slightly more technical bulletin 
called, “‘Glass—its increasing im- 
portance in product design." We'll 
be glad to send you either—or both. 


In all fairness to you—and to glass, 
too, we must admit that this is not 
the whole story. Fact is, experience 
indicates that it’s customer ideas 
and problems that really bring out 
the best in glass. So, even if what’s 
on your mind seems unrelated to 
any item this page discusses, glass 
may still be its fulfillment. We'd 
like to hear from you. 


Coming means research i Clad 


v CORNING GLASS WORKS 10-10 Crystal St., Corning, N.Y. 









"ille 
“PHILS. 


CROSS-RECESSED 


WOOD SCREWS 
MACHINE SCREWS 
TAPPING SCREWS 


THREAD-CUTTING 
SCREWS 


SEMS SCREWS 
STOVE BOLTS 


Elco $crews 
are 
Good $crews 


LEM DT UE 
ELCO for Quality, 
Price, and 

A TS 


ELCO 5; SCREW CORPORATION 


1958 BROADWAY * ROCKFORD, ILLINOIS 


IMMEDIATE DELIVERY 


of FUNK Gear Reduction 
Power Take-offs 


for Industry and Agriculture 


in a wide selection of sizes, types 
and standard gear ratios! 


STRADDLE MOUNTED 


PINION 


is featured on FUNK Gear Reduc- 
tions—affording double support and 


eliminating misalignment. 


In most cases we can fill 
your needs for Funk Gear 
Reductions from our large 
stock of standard types 
and gear ratios. Write for 
specifications, data and 
stock list of standard 
Power Take-Offs and Gear 
Reductions and ratios. 


SPECIAL RATIOS IN 
SMALL QUANTITIES 


Funk is in a position to 
furnish special gear ra- 
tios and special adap- 
tions of standard units 
in small quantities—no 
need to purchase more 
than you need. 


FUNK AIRCRAFT CO. 
3301 Airport Drive Coffeyville, Kan. 


| Give your production 
a real hand...specify 


Alceo 
RUBBER 


. PARTS 


extruded rubber parts, fabricated 
sponge parts . vast, complete 
facilities . . . new, advanced pro- 
duction methods . . . these ARco 
ervices assure you rubber parts 
that will meet your "tightest"" pro- 
duction schedules. 

Give your product the advantages 
of sound abatement, electrical’ and 
thermal insulation, corrosion and 
abrasion resistance withyrubber. 
Consult ARco engineers on rubber 
component requirements, No obli- 
gation. 


Valuable literature 
available—Write 
today! 


AUTOMOTIVE 
RUBBER COMPANY Le 


Manufacturers + Designers + Engineers 
12558 BEECH RD. » DETROIT 39, MICH. 
ARco baer riiai 

Ho 


4033 Ho stead Rd © 


ANYTHING CAN BE COVERED WITH RUBBER BY. . . ARco 
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This BALANCED INSULATION 
Gives yu WINDINGS for MOTORS 


RESISTS ABRASION - | 
—takes ker xd 


winding 


p INDABILERM 
m —smallei 


"Oh TNE MAGNET WIRE 
: oe hae 


WIREMAKER FOR ee 
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Durability against vibration 
assured hy SPEARY designers 


... uitha shake-testing program on 


MB VIBRATION EXCITERS 


OMPANIES quick to take advan- 

tage of newest techniques for 
development and testing are gen- 
erally also those known for out- 
standing products. Such a concern 
is the Sperry Gyroscope Company. 
It maintains well-equipped vibra- 
tion testing laboratories where 
searching tests are performed on 
all designs subjected to vibration 
in service. Vibration is ruled out 
as a trouble-maker in vital prod- 
ucts and components. 


VIBRATION TESTING SPEEDS DATA 


With vibration now recognized as 
an archenemy of product life and 
performance, it pays to learn early 
in the game whether corrections in 
design are needed. MB Shakers 
can help you to do just that. In a 
few short hours, the equipment 
can reproduce the ravages of years 
of vibratory service conditions. 
Within minutes, it can show you 
visually the vibratory response of 
a product to a whole range of fre- 
quencies. 

The result: savings in engineering 
time and work, and a better prod- 
uct. 


WHY MB VIBRATION EXCITERS? 
Engineered by vibration special- 
ists to deliver maximum perform- 


in a Vibration Test Section of Sperry Gyroscope Company, an MB Vibration Exciter Model C-5 
is being used to fulfill requirements of MIL-E-5272 and other specification tests. 


ance, MB Shakers can be counted 
on for pure table motion and de- 
pendable operation to full rated 
capacity. Moreover, MB’s line of 
vibration testing “tools” is com- 
plete—from small specialized-duty 
shakers to the largest in existence 


1060 STATE STREET, NEW HAVEN 11, CONN. 


THE Wh MANUFACTURING COMPANY, INC. 


HEADQUARTERS FOR PRODUCTS TO 


today; also automatic cycling sys- 
tems, vibration pickups, meters 
and other accessories. 


Like so many well known com- 
panies, why not make MB your 
headquarters on vibration? 


BULLETIN TELLS MORE 


Contains specifications, oper- 
ating information and help- 
ful hints on usages of the 
complete line of MB Exci- 
ters. Write for Bulletin 
I-V E-6 


ISOLATE VIBRATION...TO EXCITE IT...TO MEASURE IT 
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^ "FrDR TODAY'S 
COMPACT 
MOTOR DESIGN 


There are, as you know, new NEMA Standards 
7? for electric motors ... more power in less space 


When you look for a new NEMA frame motor, J 
look for the one that is built on a solid founda- 
tion...it carries the Fairbanks-Morse Seal of 
Quality. 


The Standards are new . . But the Idea Is Not 


Like the recent Fairbanks-Morse developments 
in other lines, the new F-M motor is the result 
of a basic engineering philosophy: More Per- 
formance in Less Space—a 120-year tradition 
at Fairbanks-Morse. Fairbanks, Morse & Co., 
600 South Michigan Avenue, Chicago 5, Illinois 


FAIRBANKS-MORSE 


a name worth remembering when you want the best 


ELECTRIC MOTORS AND GENERATORS è DIESEL LOCOMOTIVES 
AND ENGINES + PUMPS + SCALES + RAIL CARS + HOME 
WATER SERVICE EQUIPMENT + FARM MACHINERY « MAGNETOS 
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Series 100 Open Motors are lighter in weight and take up to 
30% less space than open motors of old NEMA frame sizes. 





Series 100 TEFC Motors have same diameters as the Series 
100 Open Motors, for easier interchangeability. 


New Howell Series 100 open and 
TEFC motors have same diameters! 


Howell's new re-rated motors save space, are 
easier to interchange! Feature double-shielded 
bearings . . . serve your needs better cll ways. 


If space ever limited your use of 
motors, here's welcome news: Series 
100 Open and TEFC Motors have 
the same diameters! The reason? — 
Howell's exclusive ventilating sys- 


tem. This system cools internally 


providing 50% more contact between 
cooling air and lamination 
Result: you get motors 


that meet minimum space require- 


active 
materials. 
ments... that run cooler than estab- 
lished ratings . . . that have increased 
load capacities— you get improved 
performance and longer life! 


Less maintenance, too! New double- 
shielded bearings are standard on 


both the open and TEFC 


motors. 


+3 
J1 
+ 


These bearings seal grease in — dirt 
out. And where operating conditions 
are severe, you can re-grease them 
quickly, easily. Actual use proves 
these double-shielded bearings best 
for most applications; however, any 
type can be furnished. 


Meet ycur special needs! New 
Series 100 Motors provide depend- 





MOTORS FOR 


able copper rotors — three diameters 
for each frame size to assure design 
flexibility. Special corrosion-resistant 
materials and fittings are available. 

Before you buy any re-rated 
motor, compare Howell’s Series 100 
Motors—for modern design, out- 
standing performance and precision 
engineering. Howell will continue to 
make a complete line of regular ard 
special motors—with over 20,000 elec- 
irical design specifications to serve 
you. Call your Howell man today 
or write for Bulletin N-100! 


HOWELL MOTORS 


Howell Electric Motors Company, Howell, Michigan 


INDUSTRY SINCE 1915 
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Production savings with... 


HUNTER DOUGLAS 


VALVE SHOWN ACTUAL SIZE 






COLD FORGING 


HIGH STRENGTH ALUMINUM ALLOYS 


The stress valve component pictured above was cold 
forged in seconds by Hunter Douglas to produce a 
solid blank ready for the secondary machining 
operations of slotting and tapping. 

The valve was cold forged from a slug containing 
one-tenth the metal that would be required if the same 
part were machined from bar stock! Conserving metal 
for the strategic stockpile, eliminating costly machin- 
ing operations, yet producing a stronger part faster, are 
only some of the advantages realized by this process. 

Hunter Douglas Ccld Forging gives a dense, non- 
porous grain structure that follows the contour of the 
part. The metal is uniformly distributed to bosses, 


lugs, recesses and other symmetrical projections with- 
out sacrificing strength and with minimum metal 
waste. Dimensional tolerances are held to extremely 
close limits, with draft-free surfaces for easier chuck- 
ing and surface smoothness in the range of 32 to 
125 micro-inches. 

Combine the natural aluminum advantages of high- 
strength-weight-ratios, high thermal and electrical 
conductivity, good corrosion resistance and excellent 
machineability with this dew mass production pro- 
cess and specify Hunter Douglas Cold Forging. 

We invite your print for techincal advice re. 
quotation. Literature available upon request. 


m. 


Qt ORC iy 


OP est. 


% 
D: 
o 
c 
D: 
> 

et 


write for free literature on your company letterhead 4 U N T F * D lj G LA S CORPORATION 


DEPT. PE-10 * RIVERSIDE, CALIFORNIA * TELEPHONE RIVERSIDE 7091 
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Small industrial en- 
gines can now be 
powered by Fair- 
banks-Morse Flywheel 
Magnetos—a new ad- 


dition to the famous family of Fairbanks-Morse Super Spark 
Magnetos. 


This magneto, built by the manufacturers of over 3% million 
magnetos, presents a new standard in trouble-free performance 
and easy starting—molded heavy duty high tension coil—large, 
long-lasting breaker points—Alnico permanent magnets—efficient 
engine performance is assured. 


Engineering help is yours just for the asking—personal, expert 
attention to your particular problem to assure top operating 
efficiency and easy starting of your engine is readily available. 
Get all the facts on Fairbanks-Morse Flywheel Magnetos plus 
application assistance by writing to Fairbanks, Morse & Co., 
Magneto Division, Beloit, Wisconsin. 


FAIRBANKS-MoRSE 


a nome worth remembering when you wont the best 


MOTORS * ZC ENGINES © MAGNETOS © PUMPS © DIESELS 


A NEW FASTENER...A NEW TYPE OF FASTENER 


DIE-CAST ROUND-HEAD 


THUMB NUTS & SCREWS 
with GARC’s exclusive 


Generous width 

— Arm Mass produced in rust-proof 
grip; rounded zinc alloy at low cost, with 
scalloped edges eye appeal to help sell your 

product 

all As in all other GRC quality 
standard thread sizes; open fasteners wing nuts, cap 
end and closed-end thumb nuts, wing screws—threads are 


nuts; thumb screws with and clean and accurate 
without shoulders. Write today 


for samples, prices and bul 


letins or ask for quote on 
special needs 


CRIES REPRODUCER CORP. M-AU 


159 Beechwood Ave., New Rochelle, N. Y., "Phone: New Rochelle 3-8600 


3 standard head diameters 


World's Foremost 
Producer of Small 
Ove Castings 


modern, authoritative data on the 

design, fabrication, maintenance and eco- 
nomical use of tools and machinery used 
in industry. Of importance to anyone con- 
nected with mechanical processing of finished 
products, it covers product design and cost 
estimating, the economical selection of ma- 
chines, processes and tools, the analysis and 
improvement of set-ups and operations. Consult 
it for rules, formulas, procedures and useful 
data. Use it with complete confidence; data are 
based, wherever possible and practicable, on stand 
ards established by the government, the professional 
associations, and leading industrial companies 
throughout the country 


TOOL ENGINEERS 
HANDBOOK 


American Society of Tool Engineers 


7 HIS Handbook brings you the most 


Partial Listing of the Hand- 
book's 115 Big Sections 
which Cover Tool Engineer- 
ing from A to Z: 


Frank W. Wilson, Editor-in-Chief 


Written by 144 authorities in the field. 
this massive reference has been checked 
and double-checked to insure accuracy from 
cover to cover. Here are the complete 
authoritative answers to problems you meet 
from day to doc oaii to you in com- 
pact, easy-to-find form. 


* Job Planning and Control 

* Small Tools Planning and 
Control 

© General Structure and 
Properties of Metals 

* Properties and —Workabil- 
ity of Plastics 

e Plastics Forming 

è Inspection Equipment and 
Methods 

* Investment Casting 

* Milling 

* Shrinkage Fits 

* Broaching 

* Engine Lathes 

* Power Bandsawing 

* Gear Shaping 

* Jigs and Fixtures 

* Thread Chasing 

* Pressworking of Metal 

© Allowances and Tolerances 
for Cylindrical Fits 

è Static and Dynamic Boal- 
ancing 

* Shot Peening 

* Punches and Dies 

è Drilling, Reaming and 
Counterboring 

* Mechanics, 
Mathematics 


More than 2000 pages! Over 1500 illus- 
trations! Hundreds of tables, charts, 
keyed diagrams, symbols, definitions, 
equations, etc. 


A small selection of highlights selected 
at random to illustrate the scope of this 
Handbook 


—Describes types of machines, cutting tools 

toolholders, fixtures and operations in pre 
cision production boring. 
Inclides all new techniques and processes 
of recognized acceptance including Powder 
Metallurgy, Investment Casting, Plastic 
Joining of Materials, etc. 

—Conventional tables of feeds, speeds and 
cuts modernized to bring them into line 
with latest cutting-tool materials and 
cutting practices. 

—Treats, process-wise, such topics as Plaster 
Mold Casting, Superfinishing, Rotary Swag- 
ing, Sheet and strip cold roll forming, Die 
Hobbing, etc. 

—Covers every phase of metal cutting and 
machinability 
Discusses welding. gluing and n 
joining of materials 


Physics and 


chanical 


Mail Coupon for 10-Day FREE Examination 


McGraw-Hill Book Co., 330 W. 42nd St., N. Y. 36, N. Y. 
Send me the A. S. T. E.'s TOOL ENGINEERS HANDBOOK for 10 days exami 
nation on approval. If the book proves satisfactor I will remit $3.00 in 10 
days, and $3.00 monthly until $15.00 is paid. Othe ', I will return the book 
postpaid after 10 ys (We pay for delivery if 3 remit first payment with 
this ipon Same return privilege 


Name 


p- 


applies to U. S. only 
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horizontal filters built with 
CRUCIBLE STAINLESS STEEL 
are EASY to clean... 


Crucible stainless steel, used by Amer- 
ican Machine & Metals, Inc., in the 


fabrication of Niagara Horizontal HARD to wear out 
pressure leaf Filters, assures ease of n 


cleaning, long service life. 


When solids have to be separated from liquids . . . when semidry cakes must be 
dislodged quickly and easily . . . and where minimum down time is vital—there's 
no unit like a horizontal pressure leaf filter. And when its materials must be strong 
enough to take rugged, continuous use without undue wear—there's no material 
like Crucible Rezistal® stainless steel. 


In operation, horizontal filters like the one shown here, are cleaned by rolling 
out the leaves, and tapping with a rubber hammer. Crucible stainless leaves require 
no cloths—and seldom or never need to be replaced. 


The story’s the same with any process equipment. When you’re choosing equip- 
ment that must stand up under heavy production schedules—take advantage of the 
proved reliability of Crucible stainless steel. Remember, too—Crucible . . . the 
world's leading producer of special purpose steels . . . is always ready to help you 
plan for new and different applications of stainless. So, for help of any kind— call 
Crucible. 


first name in special purpose steels 


5A years of. Ere |steolmabing STAINLESS STEELS 
CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL * REZISTAL STAINLESS * MAX-EL * ALLOY + SPECIAL PURPOSE STEELS 
Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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FLEXIBLE and RIGID PLASTIC 


TRUSIONS 


Tool and Button Rods up to 2” diam. 


Tubing up to 4V 


O.D. any wall thickness. 


Copolymer Sheeting 54" wide any thickness. 


Polyethylene Tubing & Sheeting, from Y$ mil. up. 


Vinyl Tubing, Cord, special shapes. 


GERING PRODUCTS, INC. Kenilworth, N. J. 
EXTRUDED PRODUCTS DIVISION 





A - 


O itge 
H 


AIR CONDITIONING 
DUST COLLECTION 
FUME CONTROL 
GRAVITY FEEDING, etc. 


SIZES 1% in. to 36 in. ID 


Consider these Cost-Cutting Advantages: 
FITS ANY SPACE — F lexaust hose installs fast without dam- 
age. Unskilled labor can cut, couple or cuff it in a jiffy. 
LIGHT WEIGHT — Weighs only % as much as comparable 
metal pipe. 
RUGGED MATERIAL} — Constructed of double ply, Neoprene 
impregnated cotton or nylon and reinforced spiral wire. 
Highly resistant to flexing faticue. 
Low COST — Beats metal for bends and turns, supports 
easily — fits any modified standard design. Ideal for 
pressure or suction operation. 
HIGHLY FLEXIBLE — Flexaust hose is compressible, has a low 
bending stress and can absorb vibration and sound. It 
won't kink or flatten. 

WRITE TODAY A -— ger LEXAUST hose and companion 


Product Information è Acces- 
sories and Installation + Technical Data è Application Data. 


THE FLEXAUST COMPANY 


Dept. PE-10, 100 Park Avenue, New York 17, New York 
Distributors in Principal Cities 


FLEXAUST” PORTOVENT” BLOFLEX” *Trode-mork 


There's a wealth of product- 
improvement ideas for you in... 


Product Engineering’s brilliant series of full- 
color articles on surface coatings. Write for 
an editorial reprint order form, listing titles 
and costs. 


READER SERVICE DEPARTMENT 


Product Engineering 


McGraw-Hill Building, New York 36, N. Y. 


Identify Wires Permanently 


"Easy to apply, replaces obsolete string 
and paper identification methods. Can 
be specially stamp-coded or marked. 


è Aluminum, steel, 
brass, or zinc. 

€ Big variety, all 
styles and sizes. 

* For aircraft, radio, 
telephone, motor 
and generator 
manufacture, etc. 
Free Samples and 

Literature Upon Request 


NATIONAL BAND & TAG CO., Dept. 9-865, Newport, Ky. 
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The Leader in Stainless 


Socket Cap Screws 
OFFERS YOU 


THE LEADER POINT 


Allen’s unthreaded Leader Point permits easier starting, reduces the 
possibility of cross threading, protects threads from damage if the screw 
is accidentally knocked or dropped. Your Allen Distributor stocks the 
largest range of sizes in 18-8 stainless cap screws available anywhere 

. 97 standard sizes #4 x X" to X" x 3” with NC threads; #10 x %” 


' x 14" with NF. Be sure to specify genuine Allen Leader Points. 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 


Available M ved Allenpoint, 
tor in 54 og Your distribu. 
#4 x Y^ ed on 


NCand # 
from Mn te ke in ^ Negths 


Sold only through leading Industrial Distributors. 
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This SHE Story 


Of Spherical Bearing Design Improvement 


When &55S/* first announced that its improved (Type “‘C’’) Spherical 
Roller Bearing provides, size for size, up to 50% more capacity and 2 to 


3% times longer life than any other available design, most people 
asked: 





You'll sec how the elimination of “How was this done?" 

flanges and undercuts on the in- | Your SLS District Office has the answer, in the form of a clear, 
ner ring provides-a wider contact quick visual demonstration. Ask to see it—here, in outline, is what 
area for the rollers. | you'll see! 





i 
v. 





You'll see how much longer the SS Uc oy due cellértcate You'll see the improved brass 
| Type "C" Rollers are than those guided by a separate floating window-type cage— see why it's 
_ In the original SKF design. guide ring, free to move axially. stronger and more effective. 





BALL AND ROLLER BEARINGS 







SKF INDUSTRIES, INC. | 
PHILADELPHIA 32, PA. | 


a 
al ve Type "C" capacity 
: c ie tie nines vf ipberosit 


YES — We'd like to have an Z0$7* Representative SHOW us 
WHY the improved SSP Type “C” Spherical provides, size 
for size, more capacity and longer life than any available 
spherical design. | 


Mail this coupon NOW and SEE whe you can 
get better spherical roller bearing performance. 


"u———— — — — 


— No obligation, of course. 
m ee PT LE SKF INDUSTRIES, INC., PHILA. 32, PA. — manu- 
Company panye | facturers of &%F and HESS-BRIGHT® bearings. 
7538 
aa 5| Address State je » eeu s es a 


ee Q 1954, BICI" INDUSTRIES, INC. 
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air ght Hou "mk 
BURGESS BATTERY CO 
Freeport. Ulin 


ré ri 
$ 





i i 
Economical production has a special meaning 


for us that always results in | 
S 5 
products for you. Low priced—high volume 
' | items like this Burgess pocket flashlight 


illustrate how we put economy and quality tí 


solves a flashlights housing problem oi. sogecier Naturally costs had to be hep 


down while keeping quality ip in producing 
, this flashlight housing. Although it ts a small and outwardly simple case, actually 
there was a definite and unique problem solved by making full use of a surprisingly 


compact space. Through careful engineering and advance planning we have 


developed our own method of cutting costs without ever cutting quality. This 
production skill that saves you money while giving you a better jí s the core of 
t us show you how we can combine economical prod ton and 


our service to you. Let 


quality craftsmanship for your product. Tell us today when you want to s« 


CONTINENTAL È CAN COMPANY 
MILLS PLASTIC DIVISION 


NJECT N MOLDERS AND EXTRUDERS F THEROMPLAST MATER 


2930 NORTH ASHLAND AVENUE * CHICAGO 13 LLINOIS 


This semi-automatic set-up at Eastman Manufac- 
turing Co. doubled production and eliminated 
fatigue in milling bakelite magneto parts. 


A simple installation cut lathe time on steel 
ordnance parts from 90 to 10 seconds per piece 


at Joseph Pickard'sSons of Philadel phia. 


playing in cutting manu- d 
The e OWS C O. facturing costs in bun ‘© * 


IN CANADA: Bellows Pneumatic Devices of Canada, Ltd. 


you can build cost-cutting special 
machines or modernize existing 
machines right in your own 
shop with your own personnel 


i 


This drilling machine, built by Horrocks-Ibbotson, turned out 1 
year’s production of their fishing reel pawl blocks in 3 months. 


Even for short runs you'll find special machines built around 
this versatile power unit will pay off in a big way — in 
greatly lowered costs, in fewer rejects, in better product 
quality. No expensive engineering is needed. In fact, your 
local Bellows Field Engineer may have in his Foto-Facts File 
basic designs that can be readily adapted to your product and 
your production processes. 


Your own tool room can build such special machines at 
decidedly low cost, and quickly. Often they pay for them- 
selves with the first week’s 
savings. 


tun 


THIS 


story of the Bellows Air Bellows FREE 


Bulletin CL-50 tells the 


Motor and the part it is $ ¢ 


mo | BOOKLET 


dreds of plants { ju sent 
Address. Tbe Bellows 


Co., Dept. PE-1054, 


ose’ 
—_ 


=, 


4972 Dundas St., W., Toronto, Ontario Akron 9, Obio. B. - 





A WORTHINGTON-GOODYEAR ENGINEERED DRIVE 








WORTHINGTON MULTI-V-DRIVE takes heavy shock loads on this wet-pan that crushes huge lumps of clay. 


Belts hold as machine crushes 120-lb lumps 


Worthington Multi-V-Drive solves 
critical drive problem 


Driving a machine that crushes, mixes and tempers crude 
clay is a real workout for any mechanical power transmission 
setup—especially with lumps weighing as much as 120 pounds. 

After two years of this heavy-duty operation, not one belt 
has been replaced on this wet-pan. And there’s no noise, slip- 
page of belts on sheaves, and no resulting power loss. Because 
of this fine record, Worthington Multi-V-Drives, with QD* 
sheaves and Worthington-Goodyear V-belts, will be installed 
on other wet-pan pulverizers. 

Find out how this Worthington-Goodyear drive team can 


—— pay off for you, too. Write us, Worthington Corporation, 
$MOOTH, NON-SLIP DRIVE for this wet-pan is provided by Section MV.4.5, Oil City, Pa. *Reg.U.S.Pat.Off. 
Worthington QD sheaves and Goodyear V-belts. 


WORTHINGTON 


IÉT- 
















— PIER M ' ^ 
RS We y a ~ 


* 


MV.4.5 










SS i Yc R ERE 
rA RS UY 









SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 






Compressors . Pumps . Multi-V-Drives ° Variable Speed Drives 
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e+e EXAMINE THIS HOSE COUPLER... . 
will if help you? 2) HI-LO-PAC 


PUMP 


HORSEPOWER 
PUMP 


wrt QL s RISE... m RT 
Instant Free Flow 


y E 
The Char-Lynn Hydrii-Seal Hose Coupler has been a, HORSEPOWER 
engineered and designed as a quick-connect self-sealing, z p 

break-away coupler for all fluid carrying hoses. 

Operation of the Hydra-Seal Coupler is as simple as 3 i 

inserting or removing a plug from an electrical outlet. E HYDRA-SEAL 
To couple, hook on od suh together; to uncouple, COUPLER 
pull apart; no tools are needed. As the barrels are 

hooked over the slide lugs and the coupler pushed to- 


HYDRA-SEAL gether, the barrels dis) lace the slides and the barrel 


ports are brought into ‘egister or alignment . . . thus 


allowing the free flow of fluid through the coupler. 
HOSE COUPLER ugh 


Pulling the coupler apart brings the slides into position 
over the ports—oil is sealed in, dirt sealed out. 


Let Char-Lynn solve your coupler problems. 


CHAR-LYNN COMPANY 


Dept. P.E.-10 2843-26th Avenue  )uth, Minneapolis 6, Minnesota 
Hydraulic Horsepo:Sfr To Serve You Better 


OUNAST Equipment life! 


Precision engineered from the 
finest quality materials by. 
specialists with more than 30 
years experience . .. Dormeyer 
solenoids assure you the 
smooth-operating, dependable 
service that you need in your 
equipment. All types available 
—custom-made to your par- 
ticular requirements. 


Dormeyer Coils are precision - wound, 


quality controlled ord con be pro- A Wh | f V E ry j b! 
duce! in any quantity to your specifi- ee or ve 0 * 
cations. Available for every electrical Our engineers will recommend the most 

purpose, including fine wire coils up efficient and economical wheel and axle assembly for 
to No. 50 wire. your unit. We invite your inquiries. 


Write for catalog . . . send specifications for free estimate WRITE US FOR CATALOG 


TR HEEL CO. 
DORMEYER INDUSTRIES ELECTRIC W 


2809 SPRUCE, QUINCY, ILLINOIS 
AND KENTLAND, IND 
3414 MILWAUKEE AVENUE * CHICAGO 41, ILLINOIS 
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Cold Casting Compounds ` 
iron A liquid Polymer 


p». Liquid Polymer is a 


solventless liquid that is poured 
and cured cold and does not 
undergo dimensional change 
during handling. It cures to a 
resilient rubber with the following 
properties: 


of DIMENSIONAL STABILITY 


V/A OUTSTANDING RESISTANCE TO MOST OILS AND 
SOLVENTS, WATER, MILD ACIDS AND ALKALIES 


v^ EXCELLENT LOW TEMPERATURE PROPERTIES 
W INERTNESS TO OZONE, SUNLIGHT AND AGING 


With cold casting compounds based on “Thiokol” 
Liquid Polymers, intricate cavities are filled with a 
flexible rubber that conforms precisely to all details of 
the shape in which it is cast. In the illustrated appli- 
cation, one of these cold casting compounds is being 
used to produce a flexible core box pattern. Heavy pro- 
duction of precise investment plaster molds for alum- 
inum can be obtained with this type of pattern. 


The key properties of “Thiokol” Liquid Polymers have 
led to their use in other fields besides flexible molds 
and patterns. Cold casting compounds based on these 
liquid polymers are now used for the manufacture of 
printing rollers; large, detailed relief maps; casting 


For tecbnical information and samples, write: 





4 


N 












The cold casting compound illustrated is made by the 
Perma-Flex® Mold Company, Columbus 9, Ohio, and 
is based on a “Thiokol” Liquid Polymer. Thiokol 
Chemical Corporation supplies “Thiokol” Liquid Poly- 
mers only as raw matetials for further compounding. 


seals and gaskets in place on various types of machin- 
ery; and for potting electrical and electronic com- 
ponents. 


The special attributes of “Thiokol” Liquid Polymers 
are adaptable to many other applications -— wherever 
an elastomer must meet processing requirements of 
cold pourability, room temperature cure and no shrink- 
age — and, wherever outstanding performance is 
required. 


784 NORTH CLINTON AVENUE * TRENTON 7. NEW JERSEY 





In Canada: Naugatuck Chemicals Division, Dominion Rubber Company, Elmira, Ontario 
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_ IN THIS | MOTORS 
HANDBOOK... ll 


New Capacitor Motor AM-100 


Originally developed for TV antenna rotator service. Revers- 
ible. Excellent also for laboratory or experimental use: or 
for advertising displays, etc. 


d 


1/100 hp. 2-pole. Operates at free speed of 3300 rpm or load 
speed of 3100 rpm. 


40 watts, 24 volts. 60 cycles, AC. 


Skeleton frame, but can be supplied in ventilated case, same 
size and appearance as Heinze Type Z motor. 


Mountings available. 


The Heinze catalog shows this and other Heinze sub-frac- 
tional horsepower motors and blowers. 


Heinze Electric Co 


685 Lawrence Strect LOWELL: MASS 


M tunm Ta ee Se oi 


— 


ALLOY METAL WIRE COMPANY 


Ld 


"The TOUGHER the BETTER" 


100 WAYS | R 


to Improve 
Your Products I... 


R i 
Learn how to make your products h = and pra ge sizes 
lighter, smaller, stronger, more cor- ; Tuini uu ainiin , NUTS? 
rosion resistant, more heat resistant, ven ená (ibas ema Count on 
and more attractive with Alloy Metal 


job. The next time you're 
Wire, Rod and Strip. "on the spot" for specicl 


Send today for this new Hand- nuts, let me show you the. ( 
book. Contains 40 well-illustrated — 
T : D. lems without obliga- 
pages of useful design information, g tion, I’ve been serving 
engineering data and application special nuts to in- 
studies on our Nickel Alloys. dustry for many Dept. B 


years, For 


ALLOY METAL WIRE DIVISION Conky 


H. K. PORTER COMPANY, INC 


em Lista RESP CUT SEU D LE 


PROSPECT PARK, PENNSYLVANIA 


d P S a AREE 
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Power Products new industrial engine offers 


«€» O iss engine weight 
HH. 229 96»: engine size 


OW you can give your power equipment the Lightweight 
being demanded by all of industry. Power Products 
engines are not just a little lighter—they’re 60% lighter than 

any currently available industrial engine of comparable 
horsepower . . . and that means greater portability for 
equipment. Wheels, carriages, etc., formerly necessary for 
portability, can be eliminated in many cases, allowing further 
streamlining and extra weight and cost savings. 

Power Products engines are more compact in design — 
easy starting — offer sustained performance at high speeds 
and are easier to service than any other industrial engines. 
Yet they actually cost less! 

If you want better acceptance — better performance 

for any industrial product that requires from 2 to 4 
horsepower... switch to Power Products Lightweight! 








LOOK AT THESE FEATURES 


Lightweight — A Compact — A unique LOOK AT THE RESULTS — ‘Pump and motor 


POWER PRODUCTS CORPORATION | 


2013 N. 12th Stree. Grafton, Wisconsin 
Gentlemen 
| know what important advantages weight saving 


con give my products. Please send me full infor- 
mation on thegé new engines 





Nome... 

standard 33 H. P design mokes this weigh only 25 Ibs.,"" reports a leading pump 

industrial engine engine amazingly manufacturer This Is typical of the kind of i 
weighs as much os compact. A compori amazing lightweight products these engines Company I 
two and one half son of overall dimen moke possible 1 
Power Products in sions shows o saving Only 41 Ibs., and vsobie onywhere, ot any 

dustrial engines of of 72% in size over angle.*’ Grain auger manufacturers are among 

3% H. P the standard engine the many who hove found it possible to revo- Address........... . Stote : 

lutionize their products with these engines. L - x 
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E TIMER COMBINATIONS 
t ee 


Running Time Meters 
r 5 » 
A f H 


| 


PERHAPS YOUR TIMER WILL BE THE 661st 


How do you know we can supply you with the timer 
that will do your job best? Because we have 19 years 
of experience in developing new timers to meet our 
customers widely varied requirements. If one o; our 
standard timers won't do it-or one of the 660 combi- 
nations we have thus far developed from our 17 basic 
units—our engineers will develop the 661st combina- 
tion, for your specific needs. 


| Interval Timers 


NN 
A \ 
A 
\ 


wore 
b c t 
A E 
—— 
d uw 


We manufacture a complete line of timers in these 
4 broad classifications: 


TIME DELAY TIMERS  * INTERVAL TIMERS 
RE-CYCLING TIMERS © RUNNING TIME METERS 


And since we maintain large stocks of our 17 basic 
units, we can assure you of rapid deliveries-and of 
good deliveries even on special orders. Automation? 
We're in it up to our ears...just put your problem up 
to one of our timer specialists. Your inquiries will re- 


ceive prompt attention. 


INDUSTRIAL TIMER CORPORATION 


E E 


DEUDEN STREET 


NEWARK 4, 
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BAKELITE Polyethylene 


TRADE-MARK 


| | GIVES YOU MANY WAYS 


TO SOLVE DESIGN AND PRODUCTION PROBLEMS 


REMEMBER THE MANY WAYS AND EASE OF FABRICATION 


Injection Molding 
Extrusion 
Calendering 
Blow Molding 
Lamination 


Casting 





Coating 


Vacuum Forming 


REMEMBER THE MANY USEFUL PROPERTIES 


Very light weight 





Vacuum-formed dome 


Flexibility 
Toughness 

Abrasion Resistance 
Chemical Resistance 
Translucency 


Colorability 





Remember to plan your next product with BAxkrrre Polyethylene 
in mind. It can contribute greatly to sales success. And, plentiful 
supply has been created to meet the demand. For idea-provoking help 


and literature, write Dept. ZG-10 


BAKELITE COMPANY,A Division of Union Carbide and Carbon Corporation UIS8 30 East 42nd St., New York 17, N. Y. 


In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
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To prove it’s best, 
make the 
Clearprint test 


SPECIFY: No. 1000H CLEARPRINT—The Universally Accepted Tracing Paper. 
No. 1025 PAPERCLOTH—The Paper with Cloth Durability. 
Clearprint is available in widths from 24” to 54”. 
Ask for samples from your dealer, or write: TECHNICAL PAPER 


CLEARPRINT PAPER CO. THERE IS NO SUBSTITUTE — Demand Watermarked Clearprint 
1482 SIXTY-SEVENTH STREET - EMERYVILLE, CALIFORNIA 


GEARS 


of every description — et ,» 
made to your specifications PYTHON 


The gears you buy from E. B. Sewall are mode 


by men who are fussy about specifications. Y 2 > 
They've got the finest equipment and know À in a spring 
how to use it. If you specify .0002" tolerance, 

you get it—at each tooth on every gear we 1 : , " red” in- 
dp. iieiea peniad red anada Like the python, Sandsteel Crosscurved" Main 
to handle your gear requirements. Send springs contain a vast reserve of power which can 
specifications and quantity for our quotation. 


iin dines - be released evenly. And, with an eye to design, they 
our in e 

My m "HPV are engineered to deliver maximum power from 
Y the smallest spring—made possible by the special 


Sandsteel "Crosscurving" process. "Crosscurving" 


demands high-quality steel; and the finest Swedish 
steel is used in the construction of Sandsteel "Cross- 
curved" Mainsprings. They are designed to meet 
specific engineering needs and provide long life 
and excellent performance in the product. 


5 


Write for our FREE brochure — “Sandsteel Oe 
Springs for Your Products” Dept. 95 2 a 


BISANDSTEEL SPRING DIVISION 


E. B. Sewall Mfg. Co., 704 Glendale St., St. Paul 14, Minn. E 145 etn Smet, p VORR 1% N. Y. 
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Tihoshes Horsepower 


T new Lord Dynaflex Suspension, now being introduced 
on leading 1955 Model Outboard Motors, at last quiets 


3» e the operation of powerful outboards. Ordinary conversation 


now can be heard easily. What's more, the Lord Dynaflex Sus- 
ah tyra flex - | ! 


pension so completely eliminates vibration that uncomfortable 
7 US pEIS ton.” 


“boat shake” is simply not there. Lord Engineers have worked 
closely with outboard motor designers, applying principles sim- 
Lar to those used in Lord Mounting Systems which pillow the 
huge engines in all modern airliners. Here again is proof that 


Lord Engineering controls Vibration . . . Anywhere. 


DETROIT 2, MICHIGAN LOS ANGELES 28, CALIFORNIA — CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Building 7046 Hollywood Blvd. 520 N. Michigan Ave 811 Hanna Building 

PHILADELPHIA 7, PENNSYLVANIA NEW YORK 20, NEW YORK DALLAS, TEXAS DAYTON 2, OHIO 
725 Widener Building 630 Fifth Avenue 313 Fidelity Union 410 West First Street 


Over 27,000 designs and their “toro MANUF ACTURING Life Building 
variations from which to » | | enn tad * ERIE, PA, 


choose. 
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The automotive industry stands as a leader in 
technological advancement and cost-cutting produc- 
tion techniques, That's why today practically every 
important automobile manufacturer is using Ohio 
Knife Aluminum Bronze Wear Plates on body dies. 


By a unique clading process, long-wearing alu- 
minum bronze is bonded to a machinable steel base. 
Cost is drastically lower when compared to solid 
cast bronze plates. A finer quality bearing surface 
is obtained, resulting in longer life. When fitting is 
required to suit die, steel backing of plate is easily 
machinable, and no difficulty is encountered drilling 
or counter boring through bronze surface. OK alumi- 


370 


YOU FOLLGM 


num bronze plates are apolicable wherever a die 
has a sliding or cam action. A large selection of OK 
aluminum bronze plates carried in stock . . . finished 
ground, flat and parallel ...ready to ship. Specials 
made to your specifications. Literature available 
showing our standard sizes. Write Dept. 29-B. 


Manufacturers for the metalworking industry of: 


SLITTER KNIVES * SHEAR BLADES * BRONZE WAYS © ROTARY SHEAR KNIVES 
HARDENED SPACERS * BALL RACES © HARDENED WAYS * WEAR STRIPS + GIBS 


CINCIWWATI Ta, GRLO 
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KOPPERS POLYSTYRENES 


Type 3 General Purpose Polystyrene 


Type 1 n Distortion 


Type 8 --— Distortion Tem- 
MC-185 tigh Impact? Lowest Water 


MC-305 “High Impact," Easy Flow 
MC-309 “High Impact,” Highest Heat 


Distortion Temperature 


MC-405 "Medium Impact," Easy Flow 
MC-409 ;Medium Impact," Highest 


Heat Distortion Temperature 


Ee! arum, 

G" Guaranteed by V 

Good Housekeeping 
E s 









" 
41 apvqarsto "99 


Á— 


KOPPERS 
v 









| They needed a plastic to make 


strong, heat resistant radio parts 


€ Most people treat radios with care, but 
accidents do happen. Take small radios, 
the kind you use in the breakfast nook or 
at the bedside. They're often jarred or 
bumped, so they have to take shock and 
impact. 

Heat is another problem with small 
radios. They're often carried outside in 
the hot sun, or they sit near a window 
where the sun pours in. Both this externa., 
and the internal heat generated by the 
radio, tend to make some plastic radio 
cabinets warp out of shape. That’s why 
leading radio manufacturers have been 
looking for plastic parts that can take 
both bumps and heat. They found what 








Koppers Plastics Make Many Products Better and Many Better Products Possible. 


they wanted in Koppers Heat Resistant— 
High Impact Polystyrenes. These plastics 
contain rubber, which makes the polysty- 
rene strong and durable. 

New radio cabinets, dials and knobs 
made with these plastics come in bright 
colors. They are light weight and have 
smooth, easy-to-clean surfaces. 

Koppers Heat Resistant — Heat Im- 
pact Polystyrenes have production ad- 
vantages, too. They are dimensionally 
stable and flow easily in the mold. 

If you would like to get sound engi- 
neering advice about the use of Koppers 
Polystyrenes in your product, write or call 
your nearest Koppers Office. 


KOPPERS COMPANY, INC., Chemical Division, Dept. PE-104, Pittsburgh 19, Pennsylvania 
SALES OFFICES: NEW YORK * BOSTON * PHILADELPHIA * ATLANTA * CHICAGO * DETROIT * LOS ANGELES 
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W 
HARTWELL 


A 
A push Button 


rigger Action 
FLUSH LATCH 


9 A new latch development for modern 
equipment. Combines the desirable features 
of push button operation with the positive 
simplicity of trigger action in a small, rugged, 
lightweight yet inexpensive flush latch. 
Available in many offset combinations 
for various door and frame thickness 
arrangements. Standard with or without 
gaskets in stainless steel or cadmium plated 
cold rolled steel. 


Write for new 48 page 2-color Catalog. 
Illustrates and gives full details 
of complete line. 


HARTWELL 


COMPANY 


Manufacturer of Flush Latches and Hinges, 
Fittings and Cable Terminals. 


9035 Venice Boulevard, Los Angeles 34, California 


Quality and Price! 
outstanding features 
of MAYLINE Products 


Symbol of Superiority 


4 Post Table with Drawers 


High quality and fair price 
identify Mayline drafting 
furniture and equipment. 


Choose from a complete line 
of 4-post or Pedestal style 
Tables—Plan Files in Steel 
or Wood — accurate T- 
Squares and Straightedges— 
Stools. 


Call your local Dealer. Plan File with Hinged Cover 


MAYLINE CO. 


formerly 


ENGINEERING MFG. CO. 


605 No. Commerce St. 
Sheboygan, Wisconsin 


AA . 


V-Model Table with Footrest 


Get This Informative 
Free Booklet on New 
Uses for Straits Tin 


New, 20-page pooklet tells important story of Straits 
Tin and its many new uses today. Fully illustrated. 
Includes sections on new tin alloys, new tin solders, 
new tin chemicals. Covers tin resources and supply, 
Malayan mining. Booklet is factual, informative— 
could well prove profitable to you. Mail coupon now. 


THE MALAYAN TIN BUREAU 
Dept. X, 1028 Connecticut Ave., Washington 6, D.C. 


Please send me a copy of your free booklet on new 
uses for Straits Tin. 





Firm Name. 





Street 





City. 
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Argon gas being used as a backing agent replacing backing rings . . . Welding operations are fast and simple, 


ELIMINATE Backing 


in Stainless Steel Piping 


The combination of stainless steel pipe and HELIARC 
welding with argon gas backing produces a corrosion- 
resistant piping system—ideal for handling foods, fluid 
metals, corrosive liquids, high-pressure and high-temperature 
steam, and pharmaceutical products. 


No backing rings—argon replaces the atmosphere in the 
section of pipe to be welded, and protects the weld bead 
from the underside as it is formed. This eliminates the 
need for metal backing rings. 


New torch techniques allow the operator to control the 
size and shape of the penetration bead inside the pipe, while 
he is making the weld. 


Smooth, sound joints—every time. HELIARC welding pro- 
duces joints free from obstructions, notches, and crevices 
which hinder or trap flowing materials within the piping 
system. The penetration bead in the pipe is held within 
1/32-in. of the pipe’s normal inside diameter. 


For the full story on argon-backed, stainless steel pipe 
— fabrication, ask your local LINDE representative for the 


Rings 
with HELIARC Welding 


Trade-Mark 





interior and 


Top 
backing. Bottom 
free, high quality welds. 


exterior of ompleted welds without argon 


with argon backing, note the sn ooth, porosity- 


Arc Welding of Stainless Steel 
Piping,” F-8463. In addition, he will be glad to give you 


booklet, “Inert-Tungsten 


complete information on how HEuiArc welding cuts time 
and cost in many other applications. Start saving now— 
call him today. 


i Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation o 
30 East 42nd Street Ma New York 17, N. Y. : A. 
Offices in Other Principal Cities * 
In Canada: DOMINION OXYGEN COMPANY ) Trade-Mork 
Division of Union Carbide Canada Limited, Toronto à » 
'' Heliarc'" ond "' Linde'' are registered trade-marks of Union Carbide and Carbon Corporation CES east, acci aai sleet 
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SHEET BRONZE 
Plain or graphited 


Technical data sheets on 
babbitt-lined bearings will 


be sent free on request. 


ee 
BRONZE 
ON-STEEL 

Copper Alloy 


Self-Lubricating 


Because of the many 
inherent properties of babbitt as a 
bearing material, it fits into numerous 
applications. Babbitt provides a 
natural low coefficient of friction, easy 
conformability, high imbeddability, 
good wettability with lubricants, and 
high corrosion resistance to most oils. 
Coupled with these features, bronze 
or steel backing gives the necessary 
strength to the bearing. The alloy of 
lead-base or tin-base babbitt and the 
backing metal can be selected to meet 
operating conditions. 

Through long years of research and 
experience, Johnson Bronze has 
developed a method of combining 
babbitt and either bronze or steel into 
a durable, lasting bond. This, together 
with the knowledge of the relative 
thicknesses of babbitt and backing for 
utmost efficiency and high quality 
workmanship, assure you of long, 
satisfactory service from Johnson 
Babbitt-Lined Bearings. Our engineers 
will gladly consult with you on pro- 
posed applications. Write for an 
appointment. 


JOHNSON BRONZE COMPANY, 
508 South Mill St., New Castle, Pa. 


NA 
| Em 
—— 4 


CAST BRONZE ALUMINUM 
Plain or graphited ALLOY 
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the input drive gears for the main transmission 


of the S-58 Sikorsky Helicopter. 


The concave spiral bevel gear is 18.930 inches 


in diameter—of thin-walled section, 
carburized and hardened with our distortion- 
free metallurgical techniques and held to the 
closest of aircraft tolerances without tooth 
grinding. This was one of those 


"it can't be done" operations. 


e e 
"DIANA c EP 


INDIANA GEAR WORKS, INC.» INDIANAPOLIS, INDIANA 





UNGROUND 
BALL BEARINGS 


For All Industries 


IAN 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U. S. A. 


ASSOCIATED Kilian Manufacturing Corp. Fischer Bearings (Canada), Ltd. Kilian Steel Ball Corporation 


r (Canada), Ltd. 240 Fleet St. East, Toronto 2B, Ont. 100 Wellington St., Hartford, Con^, 
COMPANIES: 240 Fleet St. East, Toronto 2B, Ont. " 


give positive 
control of multiple 
complex circuits! 


Here's a natural application for Driv-Lok The versatility of Ledex Relays makes it possible to produce 
special switching combinations for specific applications. Step- 
‘hem as hinge pins for doors, covers, ping or selective controls are available depending upon the 
M requirements. A wide range of operating voltages can be used 
by selecting the proper Ledex coil wire size. 

pivoted components of their products. HERE'S HOW A LEDEX RELAY OPERATES... 
4 a : ; A LEDEX ROTARY SOLENOID provides the mechanical power to 
Merely drill uniform hole, use pin with drive the gang of rotary, wafer type switches. SELECTIVE CONTROL 
half-length grooves —The commutating switch of the Ledex in combination with the 
Á a control wafer switch makes it possible to select the multiple circuits 
which lock in one to be connected by a single manvally operated switch. RATCHETS 
part and permit are used to transmit the oscillating action of the Rotary Solenoid 
f tati f to the Relay rotor shaft. CIRCUIT WAFERS are produced in combin- 
Pes tomes OC ations of 8, 10, 12, 18 and 24 positions. All wafer sections are 
versatile in application. For example the 12 position wafer switch 
may be designed to utilize almost any of the factors of 12 such 
os 1P-12T, 2P-6T, 3P-4T, or 4P-3T. The clips and rotors of the wafer 
Each application suggests count- i| switches ore of silver alloy. For most applications the switch insulation 


Pins. Many satisfied customers are using 


gucrds and miscellaneous swinging or 


other part. 


is of wax-impregnated bokelite. Ledex Relays ore available with foot, 
less others. There are types and flent ar canal ena 
sizes of DRIV-LOK Pins to fit them The Engineering staff of G. H. Leland, Inc., will assist you in de- 


all. Write for Catalog. veloping solenoid operated Relays best svited to your products! 
WRITE FOR DESCRIPTIVE LITERATURE TODAY! 


TATARI G. H. LELAND, INC, 


723 Chauncey Street, Sycamore, Illinois 123 WEBSTER ST., DAYTON 2, OHIO 
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... the solution to yout Lubrication 


problem is here... PUREBON 


Carbon-graphite especially designed for mechanical 
applications. 


Purebon is the designer's solution to many knotty 
problems involving sliding or rotating parts where lubri- 
ae aw cation is difficult and sometimes impossible. Purebon parts are 
(ACTUAL SIZE) ; mod 

For complete molded or machined exactly to our customers' specifications here 
information about in our own plant, under our close supervision and inspection. 
cR Write for Because of the diversified characteristics of Purebon, applications 
are limited only by the designer's imagination. If you have a prob- 
lem involving insufficient lubrication at critical points of friction, 

— P 
our design engineering department will be happy to work with 

you toward its swift and successful so'ution. 


COMPRESSOR 


BLADE / MOLDED TO SIZE—FOR READILY MACHINABLE 
(2/3 SIZE) MANY APPLICATIONS Tolerances as close as .0005 can be 
Tolerances of approximately 12% maintained where required. 
of dimension required for molding 
most shapes. CHEMICALLY INERT—NON-TOXIC 
Resistant to attack by chemicals of 
2 SELF-LUBRICATING—OR BY all kinds, used in food handling 
THE MATERIAL HANDLED and processing equipment. 
Varies with grade of Purebon. 
6 HIGH TEMPERATURE APPLICATION 


PU RE CARBON co INC 3 STRONG AND TOUGH Most Purebon grades will operate 
.* . 


Transverse strength varies from efficiently in temperatures up to 


4,000 to 13,000 Ib./sq. in. according 700°F in air or much higher in 
448 HALL AVENUE to grade. neutral or reducing atmosphere. 


; c 
ST. MARYS, PENNSYLVANIA Leaders for over 40 YEARS in PURE CARBON PRODUCTS 


RE ae E 
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If you are one of a select group of men that can offer 
valuable contributions to its application and effects, 
why not look into Fairchild’s career opportunities? 





You probably know that Fairchild is now producing 
the C-123 Avitruc, as well as the world-famous C-119 
Flying Boxcar. But did you know that reconnaisance 






aircraft ... jet fighters ... and jet bombers and trans- 





ports are on the drawing boards too? These diversified, 





stimulating assignments increase the inventive chal- 





lenge to Fairchild’s team of qualified aerodynamicists. 






Gracious country living only minutes away from urban 





Baltimore or Washington ... paid pension plan... an 





excellent salary with paid vacations... an ideal work- 





ing environment . . . generous health, hospitalization 





and life insurance . . . and the many other benefits of 





a progressive company add to the pleasure of working 
with Fairchild. 







You'll be investing wisely in a secure future if you take 
time today to write to Walter Tydon, Chief Engineer, 
outlining your quali- 







fications. Your cor- 







respondence will be 
kept in confidence, 
of course. 


pacare 


AIRCHILD 
dn 


HAGERSTOWN, MARYLAND 















| 
l 
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| 
l 
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l ] CAGI—Compressed Air Handbook—$5.00 
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PIPING HANDBOOK 
Just Published—Revised 4th Edition! 


Gives you a vast compilation of data and 
methods for the most effective uses of pip- 
ing principles that influence the design, 
construction, and use of piping systems. 
Covers steam power-plant piping, building 
heating systems, plumbing systems, re- 
frigeration piping, hydraulic power trans- 
mission piping, refinery piping, and many 
(5thers, Fourth Edition features 
data on formulas for pipe wall 
thicknesses, gas and air piping, 
and allowable stresses, By Sabin 
Crocker, Mech, Engr.  Ebasco 
Services, Inc. Fourth Edition. 
1376 pp., 763 illus., $10.00 





COMPRESSED AIR 
HANDBOOK 
Just Published—2nd Edition! 


A complete guide to better use of com- 
pressed air power, covering the whole 
range of compressed-air equipment and 
systems—how they're planned, selected, 
tested, operated, and maintained. Every 
important type of apparatus is covered— 
pneumatic tools, rock drills, compressors, 
piping. even air distribution systems, Sec- 
ond Edition contains information on cen- 
trifugal compressors, new pneumatic tools, 
and compressor installation methods, By 
the Compressed Air and Gas Institute, 
Second Edition. 383 pp., 71 tables, 355 
illus., $8.00 


ASME HANDBOOK 
Metals Engineering— 
Design 


Brings vital data for the design engineer 
on properties, testing, inspection, and se- 
lection of metals, 43 experts explain 
strength properties, design procedures, 
and processing operations in producing 
metal parts and machinery. Special sec- 
tions cover problems of corrosion, wear, 
elasticity, fatigue characteristics, etc., in 
designing for production. One 
of four volumes of the ASME 
HANDBOOK. Edited by O. J. 
Horger, Sponsored by American 
Society of Mechanical Engi- 
neers, 400 pp., 560 illus., $10.00 


MATERIALS 
HANDBOOK 


Seventh Edition presents the 
most important facts relating 
to more than 8800 materials to 
enable you to make comparison, 
avoid checking many sources, 
and quickly get a working knowledge of 


the materials best suited for a particular 


purpose Gives detailed information on 


characteristics, comparative data, sources 
substitutes, adulterants, and uses for eac! 
material. Includes a section on important 
economic geography. By George 8. Brady 
7th Edition. 879 pp., 360 illus., $9.00 





r— SEE THESE BOOKS 10 DAYS FREE- 


McGRAW-HILL BOOK CO., Dept. PE-10 
330 W. 42 St., NYC 36 

Send me the book(s) checked below for 10 days 
examination on approval. In 10 days I will ren 
for book(s) I keep, plus few cents for delivery, 








return unwanted book(s) postpaid "We pay for 
delivery if you remit with this coupon; same return 


privileg 


] €rocker—Piping Handbook—$10.00 


ASME—ASME Handbook: Metals Engineering— 


Design— $10.00 
| Brady— Materials Handbook—$9.00 


it 
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Casual Furniture 
Gets Tough Finish 


There is nothing casual about the 
NUPON primer and NUBELITE enam- 
els used by the Troy Sunshade Co. of 
Troy, Ohio on their top-quality line 


of modern indoor-outdoor furniture. 


These finishes have been custom-built 
to resist moisture, rain and long 
exposure to sunlight. They adhere 
tenaciously to wrought iron and cold- 
rolled steel in all temperatures with- 
out crazing, chipping or peeling. In 


THE GLIDDEN 


addition, these Glidden finishes make 
possible the simplified finishing pro- 
gram now used by Troy which aas in- 
creased production, reduced handling 
and rejects, and has shortened paint 
application time by nearly 60 percent. 


This story of improved finishes and 
cost-saving procedures is typical of 
many growing out of the cooperation 
of Glidden Technical Service with 
leading manufacturers. 


COMPANY 


INDUSTRIAL FINISHES DIVISION 


11005 MADISON AVENUE 


e CLEVELAND 2, OHIO 


SALES OFFICES AND FACTORIES: 


Interior of flow-coating applicator 
in vapor drain section. 


San Francisco, Los Angeles, Chicago (Nubian Division—1855 North Leclaire Avenue), Minneapolis, St. Louis, New Orleans, Cleveland, Atlanta, Reading. Canada: Toronto and Montreal. 





ETT 


Polished, spherical head 
hardened to Rockwell 
C-64. Balance of screw 
hardened to Rotkwell 


Screw body continuous 
threaded, cross-drilled, 
and rifle-drilled for oil 
passages. 


Base machined for 
socket-head installation 
and adjustment. All 
measurements held to 
specifications. 


ee 


When you run into screw requirements 
like this special part, you can rely on 
Mac-it to produce it for you—exactly to 
your specifications! 


One of the major requirements of this 
special part was that it possess two differ- 
ent degrees of Rockwell hardness — Rock- 
well C-64 for the spherical head, and Rock- 
well C-40 for the balance of the screw. 
This problem was readily solved with 
Mac-it "selective" hardening processes 
The screw body was cross-drilled and 
rifle-drilled for oil passages. All measure 
ments were held to very close tolerances, 
and the base was machined for socket 
head installation and adjustment 

The resulting Mac-it screw met all speci- 
fications exactly — typical of all Mac-it 
products. When you need special screws, 
call or write your nearest Mac-it distributor 
or the Main Office, Cleveland, Ohio. 


MAC-IT SCREW DEPARTMENT 


STRONG, CARLISLE & HAMMOND COMPANY 


1392 W. 3RD. STREET + CLEVELAND 13, OHIO 
Manufactured by Mac-it Parts Co., Lancaster, Pa. 


ACMI BORESCOPES 


for close-up visual inspection 


of internal surfaces S 


and hidden parts 


> X 
A. COMETE: 
Borescopes 
permit close 
up visual 
examination 
of interior areas 
and surfaces not 
otherwise visible. 
They save time and 
money, and prevent 
costly dismantling.» Each 
Borescope is a compact, 
self-illuminated industrial 
telescope of highest quality, 
employing a precision optical 
system, that produces a flat visual 
field. Lens systems are fully cor- 
rected for color, spherical aberra- 
tions, and coma, with all lens surfaces 
coated to increase light transmission 
Write for free informational folder, 
or tell us your problem. 


A.C.M.1. Borescopes ore 
available in 4 angles of 
vision (as above)—in diam- 
eters of .120° to 4.00” 

—in lengths of 4” to 

720". Special models 

for special 

problems 


American (ystoscope Makers, Jne. 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 


HERE'S WHY 


LENGTHENS 
EQUIPMENT LIFE 


Laminated Kantilever Steel 
Springs transmit driving action 


Tapered slots move point of 
driving contact inward as 
loads increase to automatically 
stiffen kantilevers. 


These Brown Coupling features mean equipment 
is shock and load protected - - - coupling failure 
is reduced - - - misalignment is corrected - - - 
radial and torsional vibration are dampened - - - 
both drive and driven units last longer. 


For complete information shown in Bulletin 28P, write 
Brown Engineering Co., 108 N. 3rd St., Reading, Pa. 


COUPLINGS 
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CIRCUIT USING NEW 
DENISON VALVE 


CASE STUDY NO. 822-DV 


PUMPS 
MOTORS 
CONTROLS 
PRESSES 
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operations 


without 
measurable 


wear 


NEW DENISON 74" Solenoid Controlled — 
Pilot Operated Subplate Type 4-Way Valve 
for operating pressures up to 3000 psi 


4 SPOOL TYPES — Provide all positioning arrangements 
required by most circuits. 


SPOOLS POSITIONED 3 WAYS-— With solenoid de-energized, 
spools may be spring offset, spring centered or without springs. 


ADJUSTABLE PILOT CHOKES — Available if required for 
precise control of pilot flow to insure smooth, shockless reversal, 
time delay or sequence control. 


PILOT PRESSURES TO 3000 PSI—Operated with pilot pres- 
sures from 50 psi to 3000 psi internally or externally without 
need for differential pistons. 


INTERNAL OR EXTERNAL PILOT PRESSURE — May be 
internally or externally pilot operated and changed from one to 
the other in less than 2 minutes. 


These SUPERIOR FEATURES in a valve likely INTERCHANGE- 
ABLE with that you are now using .. . but at a LOWER COST. 
Inquire about quantity discounts. 


GET FULL FACTS. Specifications and description are in 
Bulletins VD-7 and VD-8. 


THE 
DENISON ENGINEERING COMPANY 
1194 Dublin Road + Columbus 16, Ohio 





Here are the 
straight facts 
about "0" rings 


Only compression-molding produces “O” Rings with the uniform 
cure and grain structure ... flash-free finish... and precise, 
uniform tolerances so necessary in modern sealing applications. 


“O” Rings produced by injection or transfer methods 
have, in the past, enjoyed some advantages in applications 
where price was the deciding factor. 


Today this advantage no longer exists! 


LINEAR, with a revolutionary, new, high-speed process 
now produces true compression-molded ''O" Rings 
at a rate and cost not possible with injection molding 
or transfer methods. 


This process, known as "ROTO-MOLDING'", provides all these 
superior features— regardless of the compound used: 


1. Superior flash-free finish. 


. Far closer dimensions than ever before possible 
by any molding method. 


. Superior physicals. 


. Greater resistance to distortion under hydraulic 
or pneumatic pressure. 


5. Greater resistance to abrasion. 


There's no need to compromise with the finest quality, 
when the finest now costs no more! Get full facts today 
on LiNEAR ROTO-MOLDED perfect circle “O” Rings 

in a variety of sizes and materials. 


'PERFECTLY ENGINEERED PACKINGS 


EL LLLSI dud iii lili eal 
/ mmnnnnnnnnnnnnnunnnnnnnr 


/ 
MIT. 

") N/ d \ | 
- / IE — DA. — — RE — "n \' .ü | 
LINEAR, Inc STATE ROAD & LEVICK ST., PHILA. 35, PA 


— 
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This rugged motor 
grader, made by Cater- 
pillar Tractor Co., 
Peoria, Illinois, fea- 
tures a tandem-swing 
drive in its rear wheel 
design which gives it 
great traction and 
grade accommodation. 


T-602 





Graphited plastic laminate 
eliminates sleeve trouble in 
"Caterpillar" Motor Grader 


On their Motor Grader tandem-drive hous- 
ing pivot bearings, Caterpillar Tractor Co. 
experienced premature sleeve bearing wear. 
These bearings are subjected to intermit- 
tent oscillating motion and are difficult to 
lubricate. Field reports showed that metal 
sleeves became scored after only 300 to 600 
hours of operation. 


Richardson engineers recognized this as 
an ideal job for INSUROK, Grade T-602. 
In such difficult bearing applications, this 
self-lubricated graphitized phenolic laminate 
provides just the right combination of prop- 
erties for long, trouble-free service. Result 
for "Caterpillar": three years of use — no 
trouble reports! 


In hundreds of similar applications, lam- 
inated and molded INSUROK made by 
The Richardson Company are solving dif- 
ficult problems for industry. Investigate 
these materials, today. 





INSUROK* 


Laminated and Molded Plastics 
FOUNDED 1858 —LOCKLAND, OHIO 


*Reg. U. 8. Pat. Off. 


2793 Lake St., Melrose Park, Illinois (Chicago District) 





Jhe RICHARDSON COMPANY 


SALES OFFICES: Cleveland * Detroit è Indianapolis e Lockland, Ohio + Los Angeles 
Milwaukee è New Brunswick, (N. J.) e New York © Philadelphia © Rochester © St. Louis 
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Miniaturization 
Engineers 


| 

| FOR 
| RESEARCH, 

| DEVELOPMENT 

! AND 

| APPLICATION 

| OF 

' SUBMINIATURIZATION 
l 


TECHNIQUES 
v 
SiEnIiACAI idvancet nts t 
the fields of gu led n Iki airbornt 
electr gn ) stems and i nmm rcial 
electr nic computers are 


requiring further applications of 
miniaturization techniques in the 
Hughes Advanced Electronics 
Laboratory. Positions are open for 


engineers qualified in this work 


AREAS OF WORK 


Techniques involved deal with 
printed and etched circuits, en- 
capsulation, plastics, metallurgy, 
dip-soldering, spot-welding, 
electrochemistry and materials. 





Development activities are con- 
cerned with plug-in units, auto- 
assembly techniques, potted 


I 

I 

I 

| 

i 

| 

| 

I 

| 

I 

| 

I 

| 

| 

| units, new wiring methods, elec- 
|  tromechanicaldevices, hardware 
! and production techniques. 
Ihese techniques are used to 
achieve compactness, reliability, 
| ease of manufacture, service- 
| ability and interchangeability. 


How to apply: 


W rite today, giving details of 
qualifications and experience. 
| Assurance is required that 
; relocation of the applicant 
will not Cause disruption ot 
an urgent military projecc. 


+ 
{wv l 
Scientific and Engineering Staff 
i l 
| I 
|. HU8ghes | 
i I 
i o I 
I a I 
I más I 
I 2 — I 
I " ' l 
l I 
l I 
i I 
.—— ———— ÓÉR ee d 
a I 
Culver City 





if this is your 


PROBLEM 


If you need effective, highly m 
rcadable, smartly illustrated 
company literature (booklets, 





pamphlets, manuals) to dis- 
play your products, inform 
the public of your operations, 
attract key personnel to your 
plant, train employees, and perform 
any of the other communicative , 
functions vital to your business . . . 


this Is your 


ANOWER 


— 


The McGraw-Hill TECHNICAL 
WRITING SERVICE has a staff 
of more than 150 highly-trained 





writers, editors, and illustration 


QUE” 


specialists whose job it is to create 
technical and general literature for 
industry. We write, illustrate, de- 
sign, and print Equipment Manuals, 
Product Bulletins, Handbooks, 
Company Histories, Annual Re- 
ports, and other specialized mate- 
rial. Save money and time. Let our 
staff be your staff for Technical anc 


)usiness publications, 


This service is available through ad agencies. 


Write « Phone 


TECHNICAL WRITING SERVICE 


McGraw-Hill Book Co., Inc 
330 W. 42nd St., N. Y. 36, N. Y 
LOngacre 4-3000 
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HOW CAN AUTOMATIC CONTROL 
strengthen our defenses 








MISSILE GUIDANCE GUN STABILIZATION 
AIRCRAFT NAVIGATION ...WEAPONS SYSTEMS 


The staff of engineers at Ford Instrument Company are experts in the 
field of automatic control. Every week, in the laboratories and shops of 
this large company thousands of men are working on electronic, hydraulic, 
mechanical and electrical servo-mechanisms, computers, controls and 
drives to solve problems for the Army, Navy and Air Force. Ever since 
Hannibal C. Ford started, in 1915, to develop and build the first gunfire 
computer for the U.S. Navy, Ford Instrument has been leading the way 
in applying the science of automatic control to America’s defensive 
strength ... and to American industry. 


34 
Each year the Ford Instrument Company is adding to its FORD INSTRUMENT COMPANY 


staff of several hundred engineers. If you are an engineer 
and can qualify, there may be a position for you DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 
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v 
Jr 
Ji 


SEARCHLIGHT SECTION 


Engineers | CONFIDENTIAL 


We are looking for a Manager of Engi- 
neering. He is a man educated as an 


engineer, whose experience for the p 15 
years has been one of progress through 
ae the engineering departments of at least a 
KA medium-sized, consumer-processed-product 


manufacturer. He should now be the chief 

The mon we seek or ts in thei ios — engineer of such a manufacturer, earning 

ries " —" — er apesutesd fields, at least $12,000 a year. A higher present 

capable of filling responsible engineering positions salary could be evidence of greater desir- 

: : ability. The t s of manufacturers in 

with MELPAR, a leader in research and development. dS eee Ge will be ‘found include 

Perhaps one of these men m We invi chemical, drug, cosmetic, or food compa- 

P n oy be yov. We invite you nies employing the most modern produc- 

to learn about our long-range military and industrial à tion techniques. He will have been re- 

roarams sponsible for all new construction and 

prog equipment, as well as other engineering 

If you are experienced in one or more of the fields 3 functions, for this company for at least the 

y ] past five years. A record of real accom- 

listed below, write us about yourself and let us tell plishment, rather than a potential for ac- 

. ; r i t, i isite. I i- 

you during a personal interview about our past rec- ——À & ^x fill, he > oe bee 

ord of success and ho ° f t " opportunity of earning $20,000 and up. 

w yeu «sn cucconiutiy $t iato ; Headquarters will be “Middle Atlantic 

our future plans. States" and "city" with a minimum of 
travel. 


€ Network Theory Microwave Filters moot the queliontions stated. please sopiy 
© Microwave Techniques Fight Simulator yh gp E 
© UHF, VHF or SHF Receivers Suhminiaturization Techniques Soe Se Sa ea S 
€ Digital Computers Eleetre-Mechanical Design res a — R = of utmost 
@ Magnetic Tape Handling Equipment Small Mechanisms Design —— Gahan nin reply 
@ Radar and Countermeasures 


P-3864, Product Engineering 
330 W. 42 St., New York 36, N. Y 
Technical Personnel Representath— 


melpar, inc. ENGINEERS 


Strong technical background required, 
A Subsidiary of the Westinghouse Air Brake Co. Several positions open in experimental and 
design engineering, power plant design, 
452 Swann Ave. t. x heat transfer and steam cycle studies, 
, Dep PE-10 Alexandria, Virginia electro-mechanical control systems. Salary 
or 11 Galen St., Watertown, Mass. open. Research and development labora- 
tory located in Chicago area. 
>-3919, Product Engineering 
520 N. Michigan Ave., Chicago 11, Ill 


We Want to Acquire by Purchase or License | | 25» o Ecos sod Mechan 


velopment of Electrical and Mechan- 
A NEW LINE OF MACHINE TOOLS ical Device—Minimum 5 Years ex- 


Our client—a large, long established manufacturer of high precision machinery— wants perience. 


a new and distinctive product line. We shall be interested in: 1 i i —— b 
l. A small or medium size machine tool, such as a jig borer, surface grinder, con- Electrical Project Engineer Grad 


tour grinder, broaching machine, gear generates, ste. uate—Experience in motor design, 
2. An accessory or attachment for machine tools, 


The machine, accessory or attachment must be developed to the point of commercial electrical components and electri- 


use. Our client is prepared to supply working capital amd production facilities needed cal appliance essential. 
for rapid development of the business. 


Please write, referring to advertisement #64. No commission to us. We are compen- Also required several assistant project engi- 
sated by our client. neers—Degree—Industrial experience help- 


WELLING & WOODWARD, INC. ful but not necessary. 
CONSULTANTS IN DIVERSIFICATION AND NEW PRODUCTS — "Nm 
52 VANDERBILT AVENUE NEW YORK 17, N. Y. EUREKA WILLIAMS COMPANY 
Bloomington, Illinois j 


NEED BETTER CUSTOM MADE 


CASTINGS? PRECISION PRODUCT WANTED 


A product that will utilize the 
T iM facilities of a machine shop with 
diversified equipment. Willing to 

IN SMALL LOTS 


purchase outright or manufacture 


The tool cost is low... actually on a royalty basis. 
as low as 15% to 20% of the 


cost of permanent tools. We 
guarantee dependable service COLUMBUS ENGINEERING CO. 
and delivery on date specified. 480 W. Broad St. Columbus 8, Ohio 
4 * SEND us a sample of 
c blueprint. We'll quote you 


Spun CENTRIFUGAL CASTINGS a price. Or write for de- )! tae 
..« for liners, rings, rolls, sleeves, bush- tailed information. | | | y \ b X ALL META 


ings, etc. Write for booklet. dio “products te Order" 
AMERICAN NON-GRAN BRONZE CO. DAYTON ROGERS Os EASTERN 


Berwyn, Penna Machine Serew 


Precision Machine Work pact 9 7 7 ae s 12-32 Barelay St. 


: y New Maven, Conn. 
Castings — Sand and Centrifugal Makers of H & G 


Minneapolis 7H, Minnesota Die Heads 
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GREEN AND SIMES 


CONSULTING ENGINEERS 
Product Engineering Specialists 


llotel Mariemont Building Cincinnati 27, Ohio 








GEORGE H. KENDALL 


Consulting Mechanical Engineers 
Methods Studies: Process or Product 
Redesign Existing Products tor Greater Profit, 
Trouble Shooting Production. Design, Cost Problems. 
Specialist Automatic Machinery. Process, Controls, 
New Developments, Patent Studies, Investigations, 
New Products & Process Engineering Studies 
P. 0. Box 3 (Est. 1923) Tel. Darien 5-1504 
Noroton Heights 3 Offices Darien, Connecticut 


Experimental nose gear is tested on Shimmy Tower. The tower has drum speeds 
equivalent to 150 mph, frequencies up to 25 cycles per second, shimmy 
amplitudes up to 10 degrees and handles loads up to 60,000 Ibs. 


WILLARD F. MASON 


Consulting Electrical Engineer 


Precision Electromechanical Designs 
Specialist Slip Ring Assemblies—All Applications 
Engineering Administration, Cost Systems 
Product Development Programs 
Manufacturing Facilities 


180 Post Road, Darien, Conn Darien 5-9039 


NEW YORK | 
TESTING LABORATORIES, INC. 


Shi | d Lockh d 
CHEMICAL, MBCHANICAL. BLBOTRICAL | 
METALLURGICAL BNGINEBRS 
{NALYTICAL CHEMISTS. PHYSICISTS, X-RAY 
Analysis, Tests of all Materials and Products, Plant 


and Field Services in Special Measurements of 
Stress, Sound, Vibration and etmer. Consultants in 

Litigation and Process Engineering and Design 
80 Washington St New York City 6, N. Y 








Structures Engineers at Lockheed solve shimmy and brake chatter problems 
in pre-flight testing stages on their unique shimmy tower. The only one of its 
kind in private industry, the shimmy tower was designed to meet a constantly 
increasing volume of structures research and development at Lockheed. 


R. C. OSBORN and ASSOCIATES 


Electro-Mechantcat Engineers | 


* Product Development 


m" Along with Lockheed's 500,000 Ib. force fatigue machine, drop test tower 


* Cost Tteduetion 
Box 251 — Bloomwenen. Illinois and other static and dynamic test machines, it provides Structures Department 


Engineers with unmatched research and testing facilities. 








REPLIES (Boz No.): Addreaa to office nearest you 
NEW YORKs 230 W. 4?nd Rt. (36) 


. 
CHICAGO: 520, N: Miomgan Are. (11) Career Openings at Lockheed 


, 





POSITIONS VACANT Lockheed's diversified development program in 
MACHINE DESIGNER and Mechanical nuclear energy, turbo-prop and jet transports, 


Draftsmen for design. development and im- | radar search planes, supersonic aircraft and other 
provement of high-speed. medium-weight auto- o . 
matic machinery for a vartety of wood, paper | Classified projects has created a number of oppor- 
and pulp products. Packaetmg, paper convert- | oe : r 
ng, printing or textile exverience desirable.| tunities for Structures Engineers and Stress Engi- 


Permanent. Salary commensurate with exper 


ie nce, The Diamond Maten Company Enginer- | neers to perform important work in: 1) high 
U i E EEE ra Barber- | temperature and its effect on structures; 2) opti- 
on, O o 
. mization of thin wing designs and other aero- 
ENGINEERS OR Physicista wanted for Los A s s 
Angeles positions—expertenced in acoustics, | elastic problems; 3) the application of new materi- 


conversant with machine design or with one a 
f the following aircraft falfa: Engine testing als such as ultra-high heat treat steel as a means 


thermodynamics, aerodynamics plant engi- 


neering. Duties: designine eauipment and as- of increasing strength while decreasing weight; 


sisting in sales. Excellent opportunity in ex à ili e 
panding organization. RepMea confidential, Send 4) panel instability at supersonic speeds. 


short resume. P-41127, Product Engineering 


m Lockheed offers you increased salary rates now 
POSITIONS WANTED 


in effect; generous travel and moving allowances; 


MACHINE DESIGNER — Wining and Auto- | 4M Opportunity to enjoy Southern California life; 
matic production machinery experience, age | e M 

a EAM) ud an extremely wide range of employee bene- 

Product Engineering d fits which add approximately 1446 to each engi- 


MODEL MAKER, experimental machinist, hav- | neer's salary in the form of insurance, retirement 
ing been particularly suceessful in the line : : : 

of nuclear instrumentation. also experienced in| Pension, sick leave with pay, etc. 

the development of labor aaving equipment, 
desires contact with mfg. or research organiza 
tion where 40 years of highlw diversified exper- 
ence can be used. Prefer the New England 
trea, PW-3956, Product Enetmeering | 


Those interested are invited to write E. W. Des 
Lauriers for a brochure describing life and work 
at Lockheed and an application form. 





MECHANICAL ENGINEER. B.M.E. Age 35 
Presently employed at profect level. Capable | 
rganizer, supervisor & gemeral practitioner of 

the profession; with a solid experience back 


ground in hydraulics, instrumentation machine 
design & materials handltne; wants a position 
where engineering skill & the ability to meet 


the customer & supplier will be useful to a 


st — ie Bog Ys or manufacturing man | Al RCRAFT CORPORATION 


n Product Engineering EC 
sursanx CALIFORNIA 


INDEX OF PRODUCTS 


Accumulators 


Actuators 
Electrical 
Hydraulic 


Adhesives 


Air Motors (See Motors, Air) 


Aluminum Alloys 54, 79, 
96A-B-C-D, 240 A & B, 
B-C-D-E-F, 324, 330, 331, 338, 


Aluminum Coated Sheet 
(See Steel, Coated) 


and Strip 


Amplifiers 


Assemblies 
Hydraulic 
Pneumatic 


Axies 


Balls 344, 


Bars 


Metal 54, 79, 85, 111, 


324, 330-331, 


Bearings 


Ball 32, 47, 60, 87, 128, 


223, 227, 253, 360, 
Jewel 


Needle 
Oil-less 


Roller 32, 47, 49, 


227, 229, 
239, 
111, 290,, 374, 


Self- Lubricating 
Sleeve 74, 


Bellows 39, 213, 


Belts 64D, 75, 102, 
114-115, 342, 


Bi- Metal 
Bolts 
Books 
Boosters 


Boots 42 


Brakes 
Electric 13, 88 


Brass 2, 39, 89, 343 


Brazing 72.13 


Brazing 


Alloys 292 


Bronze 89, 111 


Brush Holders 329 


Bushings 74, 111 


, 290, 322 


c 
Cameras (See Photographic Equipment) 


Cam Fasteners 66 


Carbon Parts 
Castings 103, 


Castings, 
ment 


Precision Invest- 


Ceramics 


Chains 
Roller 
Silent 


388 


Chemical Treatments 
Clad Metals 
Clamps 


Clamps, Hose 


Clutches 
Electrical ie ab 13, 
Mechanical 100, 


Coatings 8, 113, 278, 


Coils 28-29, 


Cold Headed Parts 82, 296- 


Collector Rings 
Compressors 
Computers 


Connectors 
Electrical 
Hose : ‘ 83 
Tube í |^" 


Contacts & Contact Materials..28-29, 31 


Controllers 288 A-B-C-D 


Control Panels & Switch- 


boards 64 A-B-C-D, 339 


Controls 
Electrical 28-29, 64 A-B-C-D, 
A-B-C-D, 339, 344, 
20-21, 112, 316 
113, 385 


20-21 


288 
385 
Hydraulic 
Mechanical 
Pneumatic 


Copper & Copper Alloys 89 
Cords 

Cork Compositions 

Counters 
Couplings 


(See Connectors, Electrical) 


Couplings 
Electrical 88 
Hydraulic 333, 362 

Cylinders 
Hydraulic 
Pneumatic 


20-21, 91, 99, 245, 305, 316 
20-21, 99, 245 


Diaphragms 241 


Die Castings 34, 52, 81, 262, 328B 


Drafting 


Supplies 259, 344B, 372 


Drives 
Adjustable Speed 
Right- Angle 
Timing 
Variable Speed 


3rd Cover, 35 

301 

102 

53, EA A-B-C.D, 88 
237, 305, 361 


Dynamometers 88 


E 


Electronic 
Made 


Electrical 
Custom 
Services) 


Components, 
(See also Production 
304, 341 


Engine Components (Piston Rings, etc.) 
Engine Indicators and Controls 275 


Engineering Services (See also Pro 


vices) 70, 
114-115, 120-121, 341, 


duction Se 


Engines 113, 333, 393, 


Expansion Joints 113 


Extrusions 
Metallic 


Non-Metallic 


...96 A-B-C-D 
327, 358, 360A 


F 


Fabricated Plastics (See Plastics, 


Fabricated) 


Fabricated Steel (See Plate Fabri- 
cated, Sheet Fabricated, Structural 
Forms & Shapes, Weldments) 


Fabrics 

Fastening Methods 51, 59, 126, 372, 
Felt 

Fibre 

Fibre Glass 


Filters 

Air 

Hydraulic 
Flexible Couplings 
Flexible Shafts 
Floats 
Flux 
Forgings 2, 79, 241, 255, 265, 
Friction Materials 26-27, 65, 


Furniture, Engineering Dept. 


G 
Gaskets 37, 40-41, 107, 114- 


Gear Motors 
Reducers) 


(See also Motor 


Gears .35, 68, 70, 74, 93, 250, 345, 


Generators 
A-C 
D-C 


Glass 


Governors 


H 


High Temperature Alloys 
Honing Machines 


Hose & Tubing 


Inspection Equipment 277, 


Instruments 
Electrical 341, 
Mechanical 341, 


Insulation 90, 224 A & B, 254, 335, 


Jewels 


Lacquer 
Laminated Metals 


Laminated Plastics 
Laminated) 


(See Plastics, 
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Leather 2nd Cover, 335 


320 


8. 10, 15, 80 
256A, 258, 308 


Lubricants 


Lubricating Equipment 


M 
Magnesium Alloys 69, 96 A-B-C-D 
MEE wage akenue 2 353, 356 
Markers, Wire & Insulation 358 
Metal Forming 313 





Metal Powder 4th Cover 


Moldings 
Glass (See Glass Parts) 
Plastics (See Plastic Parts) 
Powdered Metal (See Powdered 
Metal Parts) 
Rubber (See Rubber Parts) 


Motor Reducers (See also Gear 


Motors) a gubweGeetervece 53 
Motor Starters .. 28-29, 293, 339 
Motors, A-C 

Fractional 53, 71, 77, 97, 120-121, 124 

237, 257, 309, 325, 347, 353, 354 

Integral .71, 77, 120-121, 124, 237 

325, 344A, 347, 353, 354 

Sub-Prastional .6cccccvccsccccs 262, 354 
Motors, Air . 300, 360B 
Motors, D.C 

Fractional sá j sap mT, DP 

120-121, 124, 237, 353 

Integral 71, 77, 120-121, 124 

237, 344A, 353 

Sub-FPrewdtlond ........... ..262, 364 

Motors, Hydraulic 95, 112, 305 


N 


Name Plates 
Nuts 


p ` .100, 238 
61, 76, 86, 126, 319, 364, 392 


o 


Optical Parts 289, 344B 


Packings 107, 114-115, 382 
Paper 335 
Photographic Equipment 
Film 259 
Paper 259 
Pillow Blocks 47, 74, 100 
Pins 51, 376 
Pipe 56 
Piping 235 
Plastic Parts ...6, 101, 114-115, 288 
295, 327, 358, 360A 
Plastics 6, 90, 101, 114-115 
212, 371, 383 
Plastics Fabricated 90 
Plastics Laminated 55, 90, 335, 371 
Potentiometers 341 
Powdered Metal Parts 4th Cover, 111, 304 
Power Packs 
Hydraulic 20-21 





Power Take-offs 


350 
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Precious Metal Alloys 266 


Production Machines & Processes. 306 


Production Services (See also Engineer- 
ing Services) 70, 72-73, 81, 113, 276, 341 


Protective Devices, Motor ..... 252 

NEM Saieonceahhsn b ss 361 
Pumps 

o TRITT ....104-105, 112, 294 

299, 316, 348, 353 

VERUM vausraestes 300 


R 
Ratchets 250 
Recorders 291 
Rectifiers 120-121 
Regulators 
EMEN 0d 4s canted tasa nnd 120-121, 344 
Pneumatic ..MOÓ, 195 


VENENUM vcereccirva 28.29, 210, 252, 264 
279, 281, 286, 304, 310, 312, 318, 376 
Reproduction Supplies ............. 259 
NENNEN o2. 522744249 69 o ds 22-23, 367 
Resistors .288 A-B-C-D 
Retaining Rings ......... . -43, 126, 342 
Rheostats 38, 288 A-B-C-D 
Ringe & Leegoe .......... 245, 265 
Rivets 59, 256, 319 
Rods 
Metalle ......... eee rero 364 
Non-Metallic .......... 295 
Rubber ...2nd Cover, 42, 78, 116-117, 363 












Rubber Coated Parts . 350 
Rubber Lining . 350 
Rubber Parts .327, 350 
Rust Proofing ; 8 








Screw Fasteners 





285 











Screws 45, 62, 86, 108-109, 233 
267, 296-297, 350, 359, 380 
Screw Thread Inserts . 285 
Seals 2nd Cover, 24.25,107, 114-115 
241, 256A, 270 
Servomechanism Components 268, 385 
Shapes, Rolled Formed 313 
Sheaves 100, 361 
Sheets 
Metal ..79, 122, 328A 
Plastie ........ . «4x 295 
Silicones 224 A & B 
Solenoids 84, 362 
Specialty Fasteners (Pipe Hangers, 
Special Cold Headed Parts, 
etc.) ‘ dud 51, 59, 66, 82, 86 
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The accompanying illustrations, that were first used in our catalog published 


(i 


in 1944, tell the story of “HUGLOCK” self-locking nuts completely, almost 


Wi 
| 


without further explanation. It is a one-piece prevailing torque type, re-usable, 


A 


self-locking nut. The tapered top portion of the nut is slotted to form six 


I 


threaded segments. These are curved radially inwards to press against the 


| 


bolt. This creates a heavy inward and downward pressure, producing a 
friction lock, between the load carrying flanks of the nut and the bolt threads. 
The combined metal to metal hugging and locking friction is distributed over 


all of the threads, enabling "HUGLOCK" to grip the bolt firmly, until removed 


by a wrench . . . The one-piece all metal construction and the continuous 


thread, extending through the length of the nut, provide maximum thread 
shear strength. The "HUGLOCK" principle can be incorporated into nuts of 
standard size, with standard threads or special sizes with special threads 
..+ "HUGLOCK” maintains its locking action, through repeated removals or 
LOCKED 
re-use on the same bolt or a similar bolt of commercial thread tolerance. It to BOLT 
locks to the bolt, whether the nut is seated or unseated. “HUGLOCK” eliminates UNSEATED 
axial thread play which tends to make a nut creep from its seat and work 
loose, under severe vibration or shock . . . All lock washers, cotter pins, key 
plates and other locking devices can be eliminated . . . The "HUGLOCK" 
section of our new catalog which is on the press, contains 12 pages. It includes 
complete information, specifications, engineering data and prices. It will 


be furnished upon request. LOCKED 


TO BOLT 
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WHAT HAPPENS WHEN YOU USE THESE CARDS 
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the willing cooperation of many people, brings you further information about products 
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and your requests for further information forwarded immediately to each of the manu- 
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request from us to them that your inquiry for further information be promptly serviced. 
And in almost all cases, it will be, because each of these companies is anxious to be 
helpful to you, and to give you all the useful information about their products you 
may want. 


PRINT or TYPE your address on other side before mailing 


CIRCLE NUMBERS BELOW FOR FURTHER INFORMATION ON PRODUCTS ADVERTISED 


15 16 
35 
51 
65 
80a-b 


6 
22-3 28-9 
3e 43 
55 bs 
^9 72-3 
R4 87 
100 103 
122 128 
233 238 
249 252 
T262 264 
273 276 
287 289 
209 300 302 
312 313 315 
B324 325 327 
336 337 B338 
BR344 344a-b 1346 
351 352 354 
300b 361 T362  BL362 
BR368 369 370 371 
L380 TR380 BR380 381 


12 
32a-c 
47 


— 
- 


$3259 


45 


258 CIRCLE THESE KEY NUMBERS 
7 FOR FURTHER DATA ON 


BESBgrzrrfso 


cris 
pgepspuuges 


284 
296 
309 
322 
333 
343 
L350 
359 


É 


ELL 
D 


a 
c 


CIRCLE THESE NUMBERS FOR INFORMATION ON NEW PRODUCTS LISTED IN THIS ISSUE 


4 e 13 15 
19 24 28 
34 39 


49 CIRCLE THESE KEY NUMBERS 


" | | FOR INFORMATION ABOUT 
10 
124 


CIRCLE THESE NUMBERS FOR COPIES OF NEW BULLETINS LISTED IN THIS ISSUE 
140 142 144 145 146 147 148 149 )50 151 152 


155 157 159 160 161 162 163 164 165 166 167 CIRCLE THESE KEY NUMBERS 
170 172 17 7 7 7 7 

is im o so go M d» m ow —— Y 

200 202 204 205 206 207 208 209 210 211 212 

215 217 


USE THIS SPACE 
TO INDICATE REQUIRED 


Card expires December 1 
















i t Many thousands of requests for additional product data are sent to us each month 
by Product Engineering's readers, and each is handled by us, and the companies con- 
cerned, as promptly and fully as possible. If there is sometimes a slight delay in getting 
requested information to you, remember that it takes time to service as many requests 

' { as suppliers of these qu receive. And you can do your best by: (1) clearly indi- 

address on the front side of these cards and (2) by making sure 
you circle the right numbers. If you are particularly anxious to receive further informa- 
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CIRCLE THESE NUMBERS FOR INFORMATION ON NEW PRODUCTS LISTED IN THIS ISSUE 
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CIRCLE THESE NUMBERS FOR COPIES OF NEW BULLETINS LISTED IN THIS ISSUE 
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Card expires December 1 


USE THIS SERVICE . . . 


» « » for information on New Products listed in this issue 
. « » to get your copies of new Catalogs and Bulletins 


. « « for more information about products advertised in this issue 


PRINT or TYPE your address before mailing 


CANNA, 


PERMIT No. 64 
(Sec. 349 P.L.&R.) 


FIRST CLASS 
NEW YORK, N. Y. 


"^a 
2449909499099 909099094599294409994490940909909409099000000€0 


READER SERVICE DEPARTMENT 


—4¢ POSTAGE WILL BE PAID BY- 
PRODUCT ENGINEERING 
330 WEST 42nd ST. 
NEW YORK 36, N. Y 
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: Requests for information made 
; through Product Engineering Read- 
; ers' Service will be forwarded to the 
manufacturer as quickly as we can 
process them. If you write directly 
to the manufacturer, please identify 
advertisement by issue and page 
number to facilitate reply. 


PLEASE TYPE OR PRINT 











When you use a power drive which is an assembly 
of motors, pulleys and belts, chains and sprockets, gearing, 

speed reducers, etc., you waste time and money in purchasing, handling 
and assembling these various units into the final drive. 

Master power drives designed as complete units with component 
parts matching size for size and rating for rating offer you considerable 
saving in space and money . . . es- 
pecially in the larger sized units. 


So don't put up with E assemblies when you can select 


from Master's broad line, standard units which easily combine to give 


you the RIGHT horsepower, the RIGHT shaft speed, the RIGHT features 
in one compact unit that you can use RIGHT where you want it. 

Use the RIGHT power drive to increase salability of your motor 
driven products . . . improve the economy, safety, and productivity of 


your plant equipment. That's the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 
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BIG OR LITTLE... TOUGH OR EASY 


GRANMIX. SINTERED METAL PARTS 


PRODUCED TO EXACTLY MEET ANY REQUIREMENTS 


large and small pieces open or close 
tolerances 


| wi 


single and multiple simple or complex 
compositions shapes 


GRAMIX sintered metal bearings and parts can be produced to meet an extremely wide variety of applications and specifi- 
cations. Even intricate shapes of close tolerances save considerable money as against similar parts machined from bar 
stock. With simple compositions and shapes not close in tolerance the costs are amazingly low. In addition our competent 
engineers will study the prints you submit and recommend the correct composition and design considerations to most prac- 
tically and economically manufacture your parts. There is no obligation for this service, of course. Write for data book. 


OUR 100th YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 





